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METEOROLOGY 


UDC 551.322 


~~ 


COMPILATION OF ATLAS OF WORLD SNOW AND ICE RESOURCES 


Moscow VESTNIK AKADEMII NAUK SSSR in Russian No 1, Jan 83 pp 10-13 
UNS IGNED 


[Abstract] An Atlas of World Snow and Ice Resources is being compiled by 
Sceviet specialists. This atlas will integrate the vast amount of data on snow 
and ice accumulated since the early 1950's. It is meant to be an important 
reference for clarifying the global climatic importance of the snow cover and 
glaciers and their decisive role in various areas of the earth and for casting 

ight on the nature of polar and high-mountain regions. It wiil provide a 
global evaluation of natural ice as a potential source of fresh water and a 
regional evaluation of the resources, regime, variability and possibilities of 
exploitation of snow and ice formations. It is propcsed that the atlas 
include about 750 maps at different scaies on 300 pages in the format of the 
Soviet World Atlas. There will be three parts: introductory, regional and 
applied and 17 specialized sections. The maps will be compiled at 17 different 
seales. The atlas will be of great international interest, especially for 
India, Turkey, Afghanistan, some countries in South America, China and Japan. 
JNESCO regards this as the USSR contribution to the International Hydrological 
Program. For the first time there will be reliable maps of precipitation, 
temperature conditions and runoff for the pertinent high mountain areas. Much 
prevalent information which is inexact will be corrected. Space information 
ill be extensively used in compiling maps of a number of areas. Photographs 
aken with the MKF-6 camera have provided information on the glaciers of the 
Pamirs as a standard region and also giacier regions of South American and 
Central Asia. Work on atlas compilation is being carried out at about 20 
institutes of the USSR Academy of Sciences and many other crganizations. 
first, preparatory stage in work on the atlas was completed in the 10th 
Year Plan. The second stage has now been initiated and should be completed in 
the next three years. The deadline for its publication is 1985. 
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UDC 551.583 


ALL-UNION CONFERENCE ON ANTHROPOGENIC CHANGE IN CLIMATE 
(LENINGRAD, 1-3 JUNE 1982) 


Moscow IZVESTIYA AKADEMII NAUK SSSR: FIZIKA ATMOSFERY I OKEANA in Russian 
No 12, Dec 82 pp 1332-1333 


BYUTNER, FE. K. 


[Abstract] An All-Union Conference on Problems in Anthropogenic Change in 
Climate, orranized by the State Hydrological Institute and the section 
"Anthropogenic Changes in Climate and Their Consequences" of the Scientific 
Council on "Study, Monitoring and Evaluation of State of Environment," was held 
in Leningrad during the period 1-3 June 1982. The conference Was attended by 
more than 100 specialists from 27 scientific research institutes in the 
country. Twenty-nine reports were presented with discussions Of the principal 
factors causing changes in climate, modeling of the climatic System, statisti- 
cal analysis of observational data, physical mechanism of recent changes in 
climate, influence of changes in mean global temperature on the moisture cycle 
and the productivity of agricultural crops. One of the sessions was com- 
pletely devoted to recent investigations involving the reconstruction of 
paleoclimates and a discussion of information on the relationship between 
changes in mean planetary temperature and the geographic distribution of the 
temperature and precipitation fields which can be extracted from them. (A few 
lines are devoted to the subject matter of the individual reports). A resolu- 
tion adopted at the conference noted that increased attention must be directed 
to certain directions. These include: empirical and theoretical investigations 
of the response of regional climatic conditions accompanying modification of 
the global climatic system; study of role of the ocean as the principal inertial 
link in anthropogenic changes in climate; study of the influence of recent 
climate changes on sea and continental ice; reconstructions Of paleoclimate for 
epochs which are possible analogues of future climate. The conferees agreed 
that there is now adequate basis for developing a forecast of anthropogenic 
changes in climate for up to 50 years. Such a forecast should contain an 
evaluation of climate conditions for each decade in this time interval. 
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SPRING-AUTUMN TRANSFORMATIONS OF CIRCULATION REGIME IN METEOR ZONE DETERMINED 
PROM MULTIYEAR RADAR MEASUREMENTS IN KIRGIZIA 


Moscow IZVESTIYA AKADEMII NAUK SSSR: FIZIKA ATMOSFERY I OKEANA in Russian 
No 12, Dec 82 (manuscript received 6 Nov 80, after revision 27 Jul 62) 


pp 1326-1326 


TAKYRBASHEY, M. A. and KARIMOV, K. A., Institute of Physics and Mathematics, 
Kirgiz Academy of Sciences 

[Abstract] The article gives an analysis of the times of development of spring 
and autumn brief restructurings of the circulation regime in the meteor zone 








related to a mean altitude of 93 km on the basis of data from radar measurements 
of the drifts of meteor trails carried out in Kirgizia during the period from 
1964 through 1980. During the considered observation period an analysis was 
made of the day-to-day variability of the mean diurnal values of the prevailing 
wind for the zonal (U(EW)) and meridional (V(NS)) components of wind velocity 
iuring the periods of spring (March-May) and autumn (September-October) 
equinoxes. For example, a study was made of the dates of onset and ending of 
brief spring (BST) and brief autumn (BAT) transformations and also their dura- 
tion in the entire observation interval from 1964 through 1980. The analysis 
revealed that during the entire observation period the mean times related to 
the onset of spring restructurings in circulation at 93 km fall in the period 
30-31 March. The mean long-term date of ending of BST falls on 2 May. The 
mean duration of BST, averaged for the entire observation period, is 33 days. 
The mean long-term times of onset and ending of autumn transformations at 93 

km are 29 September and 10 October respectively; the mean duration is 33 Gays. 
The onset of brief spring transformations in the meteor zone falls in the 
period of the spring equinox with a deviation of 1-2 weeks from this date. 
Autumn transformations develop 6-7 days after the autumnal equinox. Data from 
the atlas of maps for the layer 35-60 km (ATLAS VYSOTNYKH KART SLOYA 36-60 KM, 
'sAO GUGMS, 1975-1979) were used in an analysis of the development of pro- 
‘ecses of spring-autwnn transformations in the atmospheric layer from 25 to 

©O km. An analysis of the maps of vertical-temporal development of processes 
of sprine and autumn restructurings for 1975-1979 indicates development of 
spring-autumn transformations in the entire thickness of the atmosphere. The 
spring restructuring begins to develop in the upper stratosphere in the strato- 
region with subsequent development of this process in both the above- and below- 
lying layers. in the upper layers at the 93-km level the spring restructuring 
sccurs somewhat later (by 3-5 days) than at the stratopause level, but earlier 
than in the lower stratosphere at the 25-km level (by 7-14 days). These facts 
can be used as predictors of processes developing at the levels of the lower 
stratosphere. The quantitative characteristics of brief spring and autumn 
transformations in the circulation regime of the lower thermosphere can be 

ised in predicting both processes at the lower levels of the stratosphere and 


4 


the state of the upper layers of the atmosphere. Tables 1; references: 
13 Russian. 
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APPLICATION OF DATA FROM ATLANTIC TROPICAL EXPERIMENT (GATE WIND FIELI 
ANALYSI 
scow IZVESTIYA AKADEMII NAUK SSSR: FIZIKA ATMOSFERY I OKEANA in Russian 

No 12, Dec 32 (manuscript received 22 Feb 82) pp 1323-1326 
RADZHAPOV, M. R., Tashkent Polytechnic Institute 
[Abstract | ne of the fundamental tasks during GATE was a detailed study of 
the wind in the low latitudes. The wind analysis makes it possible to deter- 
mine the ICZ axis and waves in the troposphere. This article gives a series 

results from the work, such as the following. The zonal distribution of 
pressure hac the following characteristics: whereas at the earth's surface 


3 








and at the 850-mbar surface the minimum falls at 10° latitude, above the 700- 
mbar surface the minimum falls precisely at the equator. At the 300- and 200- 


mbar surfaces in the northern hemisphere there is a pressure maximum at 
latitude 20°. In the southern hemisphere such a maximum is at a latitude of 
10° and is manifested at all altitudes, beginning at the 500-mbar surface. In 


the lower troposphere the curves for all three phases are close to one 
another, but beginning with the 300-mbar surface the difference becomes more 
appreciable with altitude. The daily pressure profiles were used in computine 
the profiles of the zonal geostrophic component of wind velocity. Computa- 
tions were made for 10, 15, 20, 25° in the northern hemisphere and 10, 15° in 
the southern hemisphere. In the upper troposphere in the southern hemisphere 
the zonal flow is for the most part westerly; only in the first phase at the 
level of the 100-mbar surface is the mean zonal flow easterly. Data were 
obtained on the vertical profiles of the zonal geostrophic wind, averaged for 
all three phases. A weak westerly flow in the northern hemisphere is situ- 
ated at a latitude 25° in the layer 8-13 km, whereas in the southern hemisphere 
4 strong westerly flow is observed at 10° and occupies virtually the entire 
troposphere above the 500-mbar level. The study reveals that in an analysis 
of the stability of zonal flow it is necessary to evaluate changes in its 
characteristics both horizontally and vertically. Figures 2, tables 1; 
references: 2 Russian. 
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DYNAMICS OF MODERN CLIMATE OF POLAR REGIONS 


Moscow IZVESTIYA AKADEMII NAUK SSSR: FIZIKA ATMOSFERY I OKEANA in Russian 
No 12, Dec 32 (manuscript received 4 Jun 82) pp 1269-1277 


VOSKRESENSKIY, A. I. and MARSHUNOVA, M. S., Arctic and Antarctic Scientific 
Research Institute 


‘Abstract ] The article gives an outline of the temporal changes (for the most 
part durine the period 1938-1981) in temperature, cloud cover, duration of the 
snow-free period, atmospheric transparency, radiation balance, direct and 
total radiation. Modern cooling in the polar regions is occurring against a 
background of a decrease in cloud cover and the duration of the snowless 
period, an increase in the ice content of seas an° a decrease in the radiation 
balance of the surface despite an increase in direct and total radiation. A 
series of figures and tables reveals much of the picture: Fig 1 -=- Temporal 
changes in mean annual air temperature averaged for moving five-year periods 
in the Arctic and Antarctica for a series of stations; Fig. 2-- Temporal 

‘hange in atmospheric transparency coefficient in spring and summer in Arctic 
and Antarctica; Fig. 3 <= Temporal change in mean annual values of direct and 
total radiation, temperature, cloud cover, anomalies of duration of snow-free 
period and radiation balance of surface for Arctic and Antarctica; Fig. 4 -- 
Annual variation of radiation balance of surface of Kara Sea during different 


peri ' Table 1 -- Atmospheric Transparency Coefficient During Different 
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Periods in Arctic and Antarctica; Table 2 -- Mean Annual Radiation Balance 











Values in Kara Sea During Different Periods. The joint analysis of the prin- 
cipal components of the climatic system indicated that the unidirectionality 
of changes in most hydrometeorological processes at a climatic time scale, 
characteristic only of the polar regions, intensifies the effect of global 
changes in climate in these regions. Figures 4, tables 2; references 27: 

23 Russian, 4 Western. 
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RADIATION ENERGETICS OF CLIMATIC SYSTEM 


Moscow IZVESTIYA AKADEMII NAUK SSSR: FIZIKA ATMOSFERY I OKEANA in Russian 
No 12, Dec 82 (manuscript received 16 Jul 82) pp 1262-1268 


ZINZBURG, A. S., Institute of Atmospheric Physics, USSR Academy of Sciences 


[Abstract] A sufficient quantity of observational data and results of nurerical 
modeling have now been accumulated for characterizing the radiation regime of 
the atmosphere and the climate system as a whole. The purpose of the author 

is a discussion of the applicability of simple analytical radiation models for 
describing the thermal regime of the climatic system and parameterization of 
radiative heat exchange in numerical models of the theory of climate and a 
qualitative evaluation of the role of radiation in the formation of modern 
climate. in this article a study is made of problems in the theory of climate 
in which the radiation properties of the atmosphere are described by a model 
of a homogeneous layer. A very simple global climatic model is proposed 

which is based on the heat balance equation for the surface. It was found that 
despite the complex spectrum of absorption and reflection of climate system 
components the characteristic mean values can be used for both qualitative and 
quantitative evaluations. Despite the strong dependence of the optical uen- 
dity of the earth's crust on altitude, in some climatic processes the atmosphere 
can be regarded as a homogeneous isothermic layer. The model of a homogeneous 
atmosphere gives the proper values of the mean climatic temperature of the 
earth's surface and its variability with a change in insolation and the CO, 
content. Together with a constancy in the rate of radiational cooling in 
latitude the model of an isothermic atmosphere gives the correct latitudinal 
distribution of mean atmospheric temperature with a stipulated real surface 
temperature. All this indicates the suitability of using simple radiation 
models of the atmosphere for the needs of the theory of climate, weather fore- 
casting and the interpretation of observations. Radiational cooling is the 
least variable type of heat influx to the entire thickness of the atmosphere. 
It is still not understood why and what interaction of radiation, dynamics, 
evaporation and condensation in the climatic system evens out the radiational 
cooling of the atmosphere. Figures 3; references 21: 13 Russian, 8 Western. 
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UDC 551.58:551.510.42:551.510.53 
STRATOSPHERIC AEROSOL AND ITS INFLUENCE ON EARTH'S CLIMATE 


Moscow IZVESTIYA AKADEMII NAUK SSSR: FIZIKA ATMOSFERY I OKEANA in Russian 
No 12, Dec 82 (manuscript received 21 Apr 82) pp 1256-1261 


KAUFMAN, Yu. G., KOLOMEYETS, M. P. and KHMELEVTSOV, S. S., Institute of 
Experimental Meteorology 


[Abstract] Using a two-level energy balance model of the earth's thermal 
regime the authors have evaluated the role of background stratospheric aerosol 
in the forming of climatic conditions in the year 2000. A model develored by 
I. M. Alekseyev, et al. (TRUDY IEM, No 28(101), pp 65-80, 1982) was used in 
computing the changes in surface temperature in different latitude zones caused 
by the background stratospheric aerosol layer. Use is also made of a model of 
a Stratospheric aerosol layer outlined in this article. A figure shows the 
change in temperature of the air surface layer computed for the adopted model 
of a stratospheric aerosol layer. The background aerosol reduces temperature 
at all latitudes. Cooling in the polar zone is approximately twice as strong 
as in the equatorial zone, which is attributable to an increase in the particle 
concentration toward the pole and also an increase in albedo in this region 
with a decrease in temperature. As an average for the hemisphere, the back- 
ground aerosol is reducing temperature at the mean annual rate of 0.09 K. With 
an increase in the background layer by 9% per annum by the year 2000 the 
decrease in mean temperature will attain 0.6 K. If the increase in the back- 
ground stratospheric layer with a rate of 9% per year is extrapolated for the 
next 20 years, the decrease in mean global temperature is more than adequate 
for compensating the warming due to COo. However, the accuracy of such compu- 
tations is dependent on the accuracy of the following two assumptions: a) the 
rate of increase in the mass of the background stratospheric layer of aerosol 
will persist during the next 20 years and b) the thermal regime of the dis- 
turbed climatic system can, without substantial errors, be described by the 

M. I. Budyko energy balance model. Figures 1; references 18: 9 Russian, 

9 Western. 
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DYNAMICS OF MOIST ATMOSPHERE 


Moscow IZVESTIYA AKADEMII NAUK SSSR: FIZIKA ATMOSFERY I OKEANA in Russian 
No 12, Dec 82 (manuscript received 30 Jun 82) pp 1241-1246 


DYMNIKOV, V. 


[Abstract] A study was made of the role of macroscale condensation in forma- 
tion of the principal characteristics of atmospheric circulation in the middle 
latitudes of the northern hemisphere. A comparative analysis was made of the 








results of .umerical experiments with and without the inclusion of phase 
influxes of heat due to macroscale condensation. Two experiments were carried 
out: one was a control, in which allowance was made for all heat influxes 
(experiment I) and experiment II, in which the heat influx equation did not 
include the phase influxes of heat released during macroscale condensation. 
The computations were made for 90 days and the results were averaged for the 
last 30 days. The results of the numerical experiments give basis for assert- 
ing that the release of latent heat due to macroscale condensation in general 
leads to the stabilization of the atmosphere in the middle latitudes of the 
northern hemisphere in winter. The increase in the rate of increase of 
baroclinically unstable waves in the presence of macroscale condensation do 
not fully compensate the additional heating of the middle troposphere due t 
the release of the latent heat of condensation. Although in numerical experi- 
ment Il there was only an insignificant decrease in the parameter of static 
stability of the atmosphere in the middle latitudes, it appears that this 
result is statisticall, significant since all the additional computations of 
the parameters characterizing atmospheric circulation in the middle latitudes 
‘onfirm this shift of the static stability parameter. The results of the 
numerical experiments also agree well with the assertion that the principal 
factor determining the temperature gradients in the middle latitudes is 
macroscale dynamics. Figures 6; references 9: 4 Russian, 5 Western. 
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Moscow IZVESTIYA AKADEMII NAUK SSSR: FIZIKA ATMOSFERY I OKEANA in Russian 
‘ol 18, No 11, Nov 82 (manuscript received 4 Jun 82) pp 1207-1214 


RAUNER, Yu. L., doctor of geographical sciences (deceased), Geography 
Institute, USSR Academy of Sciences 

‘Abstract] During recent years specialists at many research institutes have 
accomplished much in the climatological generalization of the regime of arid 
years applicable to the principal grain regions of the USSR and some foreign 
regions. Research has included the reconstruction of droughts during the 
preinstrumental period on the basis of historical documents and natural 
indices This has resulted in the accumulation of extensive statistical 


material embodied in catalogues of arid years. These materials are not 
entirely uniform but they make it possible to reveal new patterns in the multi- 
year dynamics of droughts. "roughts were defined on the basis of the hydro- 
thermal coefficient (the ratio of the precipitation total during the period 

ith temperatures above 10° to the temperature sum during this same time). 


The hydrothermal coefficient was used in the form of an expansion in natural 


thogonal functions. Systems of drought catalogues were generalized for the 


main grain regions of the USSR for the instrumental period. A table gives the 


statistics of groupings of arid years for the 19th and 20th centuries. It i: 
shown, for example, that even for relatively limited areas the appearance 











of groups of years with aridity is a relatively rare event. The greatest 
recurrence--5 2-year groupings for a period of 120 years (1861-1980)--was in 
the Volga area; the minimum recurrence was in the central chernozem oblasts-- 
» cases in 110 years. In Western Siberia in a period of 165 years there were 
H @eyear and 7 3-year groupings. The most prolonged grouping (5 years ina 
row) was noted once during the entire period in the Ukraine and in Western 
Siberia; chronologically they coincided (1920-1924). The author proposes and 
validates criteria for reconstructing droughts in the past on the basis of 
indirect moistening indices. In addition, there is a statistical description 
of a long-period series of droughts in the Dnepr basin during the last 4,000 
years. Figures 4, tables 2; references: 5 Russian. 
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INFLUENCE Or TROPOSPHERIC AEROSOL ON INTEGRAL ALBEDO OF ATMOSPHERE-UNDERLYING 
SURFACE SYSTEM 
Moscow IZVESTIYA AKADEMII NAUK SSSR: FIZIKA ATMOSFERY I OKEANA in Russian 


Vol 18, No ll, Nov 82 (manuscript received 3 Jun 82) pp 1199-1206 


TARASOVA, T. A. and FEYGEL'SON, Ye. M., Institute of Atmospheric Physics, USSR 
Academy of Sciences 


[Abstract] The authors have developed a general but approxime+? approach to 
evaluation of the influence of aerosol on the radiation param..ers of the cli- 
mate system. This approach is based on discrimination of the main parameters 
of aerosol exerting an influence on solar radiation fluxes, explicit allow- 
ance for the quantitative changes in these parameters and the maximum possible 
separation of effects. The purpose of the study was to create an adequately 
flexible and simple method for evaluating the influence of variable aerosol in 
models with few parameters, such as energy balance and numerical climatic 
models. Emphasis is on the influence of aerosol on the main parameter of the 
‘limatic system--albedo. Albedo was computed for a homogeneous atmosphere in 
a two-flux (4-Eddington) approximation of the radiation transfer equation. 
After examining the optical parameters, parameterization of integral albedo 

of the atmosphere, allowance for water vapor and allowance for the underlying 
surface, the authors derive quite simple and general approximate dependences 
of albedo of the cloudless atmosphere on the number and size of aerosol par- 
ticles, the degree of atmospheric contamination by absorbing particles, water 
vapor content, albedo of the underlying surface and solar zenith angle. 
Examples of computations are given. Figures 4, tables 4; references 15: 

) Russian, © Western. 
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FINELY DISPERSE AEROSOL AND CLIMATE 


Moscow IZVESTIYA AKADEMII NAUK SSSR: FIZIKA ATMOSFERY I OKEANA in Russian 
Vol 18, No 11, Nov 82 (manuscript received 13 Jul 82) pp 1192-1198 


ROZENBERG, G. V., Institute of Atmosphe~ic Physics, USSR Academy of Sciences 


[Abstract] The finely disperse fraction of aerosol is sensitive to climatic 
conditions and in turn exerts a strong and diverse effect on climate. Finely 
disperse aerosol is characterized by an approximately log-normal distribution 
of particles by size. In the process of deposition of VAFC (vapors of aerosol- 
forming compounds) on particles, includir: dust particles, a sulfate coating 
is formed on the latter relatively rapidly (1-2 hours) and this determines 
their activity as condensation and crystallization nuclei in clouds. The 
presence of the sulfate component ensures the formation of finely disperse 

but optically dense hazes. During recent years, due to the anthropogenic 
increase in the content of sulfates in the finely disperse aerosol, their 
blological activity has begun to assume an appreciable influence, resulting in 
the poisoning of the vegetation cover by acid rains and the death of forests. 
In Western Europe this influence is already assuming the magnitude of a 
climatic disaster. The organic component is less active in climatic respects 
The numerous chemical compounds forming it have strong absorption bands, 
either masked by water vapor or lying in an ineffective spectral region. Its 
influence on moisture assimilation processes is also smal’. Regional levels 
vary substantially and in regions with highly developed industry and agri- 
culture anthropogenic influences can dominate over natural influences. Finely 
disperse aerosol is inevitably one of the most important agents of the cnthro- 
pogenic influence on climate. Figures 1; references 19: 18 Russian, 1 Western. 
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RADIATIVE=CONVECTIVE CLIMATE MODELS 


Moscow ILZVESTIYA AKADEMII NAUK SSSR: FIZIKA ATMOSFERY I OKEANA in Russian 
Vol 18, No 11, Nov 82 (manuscript received 21 Apr 82) pp 1179-1191 

KAROL', I. L. and ROZANOV, Ye. V., Main Geophysical Observatory 

[Abstract] This is a review of the fundamental assumptions of the component 
parts and methods for computing the vertical profile of the radiative- 
equilibrium temperature, taking into account convective adjustment in cases 
with a supercritical vertical temperature gradient in a horizontally 
homogeneous atmosphere. The authors give a brief description of methods for 


taking feedbacks into account in such radiative-convective models and evalua- 


tions of their response to changes in external parameters. All the materials 
presented here confirm that modern radiative-convective models (RCM) consti- 
tute a relatively simple but powerful and flexible tool in the theory of 








climate. The relatively small expenditure of computer time involved makes it 
possible to obtain evaluations of nonstationary changes in the multidimensional 


fields of temperature and energy=-bearing fluxes of radiation with different 
external perturvations of radiation and other factors with an accuracy fre- 
juently exceeding the accuracy of similar evaluations of models of general 
circulation of the atmosphere, which are considerably more complex and unwieldy. 
A very promising development is the combining of RCM and other models for 
describing those parts of the climatic system not covered by RCM. The prin- 
clpal shortcoming of RCM is that they do not describe the interlatitudinal 
transfer of heat by atmospheric movements; this can be overcome by combining 
RCM with heat balance models explicitly simulating this transfer. The use 

of hybrid models is considerably expanding the possibilities and reliability of 
descriptions of climate changes. Tables 3; references 35: 9 Russian, 26 
western. 
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|} Among the many factors responsible for formation of climate in 

the northern and southern hemispheres there are two groups which can be dis- 
criminated with respect to symmetry relative to the equator. The most 
important of these is the heat influx from the sun. Its symmetric part is 
dominant and it governs the quasisymmetric background of zonal mean annual 
iistribution of the main meteorological elements and parameters. The 
asymmetric part of climate and the general circulation mechanism is governed 
by three factors: a lesser receipt of heat from the sun at the upper boundary 
of the atmosphere in the northern hemisphere in comparison with the souther 
hemisphere as a result of ellipticity of the earth's orbit, the asymmetric 
distribution of the continents and oceans, relief and nature of the surface of 
the continents. With these considerations taken into account, on the basis 

of data for January and June 1979, obtained durir.: the World Meteorological 
Experiment, a study was made of the characteristics of asymmetry of the zonal 
jistribution of temperature, the horizontal components of wind velocity and 
the derivatives of the characteristics--mass flow across the equator, kinetic 
energy and angular momentum. Data on the field of reduced surface pressure for 
years for the entire earth, on the assumption of zonal statistical homoge- 


neity, are tnen used in writing empirical orthogonal functions separately for 
the northern and southern hemispheres and for the entire earth. Figures 7, 
tables 3; references 3: 5 Russian, 3 Western. 
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EMPIRICAL INVESTIGATION OF CLIMATE RESPONSE 


Moscow IZVESTIYA AKADEMII NAUK SSSR: FIZIKA ATMOSFERY I OKEANA in Russian 
Vol 18, No 11, Nov 82 (manuscript received 6 May 82) pp 1159-1169 


VINNIKOV, K. Ya. and GROYSMAN, P. Ya., State Hydrological Institute 


‘Abstract] On the basis of data from meteorological observations made during 
the last 100 years the authors have obtained empirical evaluations of the 
latitudinal-seasonal response of surface air temperature to changes in atmos- 
pheric transparency (turbidity) and its COs content. The evaluation method 

was described by the authors in an earlier article (METEOROLOGIYA I GIDROLOGIYA, 
No ll, pp 30-43, 1981). There is discussion of a broad range of empirical 
evaluations of the response of mean annual surface temperature in the northern 
hemisphere to changes in transparency and COs content. These evaluations do 

not contradict the first empirical evaluations, agree with the most reliable 
theoretical evaluations and confirm that they are realistic. The patterns of 
change in latitudinal-seasonal distribution of surface air temperature 
accompanying the change in mean annual surface temperature in the hemisphere 

do not depend significantly on whether this is caused by variations in trans- 
parency or CO»5 content. The greatest changes in air surface temperature are 
occurring in the high latitudes during the winter months. The empirical 
evaluations presented in this paper can find application in an examination of 
the possible changes in climate in relation to the presently occurring anthro- 
pogenic increase in COs content in the earth's atmosphere. Figures 3, tables 3; 
references 20: 9 Russian, 11 Western. 
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DZER, Ye. B. and OBUKHOV, A. M., Institute of Atmospheric Physics, USSR 
Academy of Sciences 
[Abstract] The authors present a concise review of the results of observations 
indicating the real existence of a quasi-biennial rhythm of global atmospheric 
characteristics. The possibility of interpretation of this phenomenon as the 
parametric division of the frequency of the external effect, the annual varia- 
tion, is discussed. The data analysis indicates the existence of disruptions 
of the biennial rhythm each 5-8 years. It is shown that the two-year rhythm 
of the lower equatorial stratosphere, for example, can be represented as a 
biennial cycle with disruptions of the cyclicity phase. The phase (such as 
westerly and easterly for the wind) is displaced by one year with a corres- 


ponding disruption. In such an interpretation of data on the biennial equa- 


* 


torial cycle the mean period of the cycle is approximately 26 months. In 


1l 








actuality, without the disruptions the cycle would be 24 months. A table pives 
the dates of disruptions of the biennial cycle of velocity of the zonal wind 

in the lower equatorial stratosphere, as well as the types of disruptions, 
confirming that the time interval between disruptions is 5-8 years. A model 

is constructed of a "synthetic" spectrum for a process formed from segments of 
Sine curves with 4 biennial period, agreeing well with observational data. 
There is a possibility for objective periodization of series of meteorological 
elements on the basis of comparison with the variation of the atmospheric 


wae ya 


rhythm Figures 3, tables 1; references 17: 15 Russian, 2 Western. 
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Vol 18, No 11, Nov 82 (manuscript received 16 Feb 82) pp 1141-1153 
KURBATKIN, G. P. and SINYAYEV, V. N., Computation Center, Siberian Department, 
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[Abstract] This is an analysis of the effect of mean climatic sources on the 
formation and maintenance of general circulation regimes, beginning with a 
statistical analysis of mean climatic sources from the point of view of their 


. ve 


participation in atmospheric energetics. The authors have constructed a model 
of general circulation of the atmosphere which includes restrictions on the 
temporal changes of the first moments of the meteorological fields reproduc- 
ible by the model. The limiting factors are regarded as the mean climatic 
sources. In their computation a system of equations is used as a diagnostic 
system and an archives of a priori meteorological information is also used. 

The approach to analysis of the mean climatic sources, based on discrimination 
f the “available” and "unavailable" components, makes possible a correct solu- 
tion of the problem of system stability. It is made clear that the principal 


‘limate-forming factors are the mean effective meridional "pole-equator” 
temperature gradient on a rotating earth, generating the main dynamic factors, 


including macroscale eddy fluctuations, and strong temperature contrasts nea 
the eastern shores of the continents, responsible for maintaining azonal 


atmospheric circulation and the redistribution of fluctuation energy. 
5, tables 1; references 6: 4 Russian, 2 Western. 
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RESULTS OF GARP FIRST GLOBAL EXPERIMENT 
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Vol 18, No 11, Nov 82 (manuscript received 27 May 82) pp 1123-1140 


PETROSYANTS, M. A., Moscow State University 


[Abstract] This is a review of the meteorological information collected using 
the elaborate observation system of the GARP First Global Experiment and on 
the functioning of individual observation systems which were deployed during 
the course of the experiment. The article also gives details concerning the 
system for four-dimensional data assimilation employed at the European Center 
for Medium Range Weather Forecasts (ECMWF) for creating a Level-IIIb data 
archives. This is followed by an analysis of experiments which were carried 
out for evaluating the contribution of different FGGE observation systems to 
an increase in the accuracy of analysis and forecasting in the northern and 
southern hemispheres. The results of a direct comparison of the satellite 
observation system and aerological data are presented. Finally, the author 
gives some results of modeling of general circulation of the atmosphere and 
there is a discussion of some features of circulation of the tropical atmos- 
phere during the FGGE period. As a result of this work the advance time for 
successful forecasts in the southern hemisphere increased from 2 to 5 days and 
in the northern hemisphere from 5 to 5.5 days. It was found that the exclusion 


~ 


of radiosondes and pilot balloons had a negative effect on the quality of fore- 
casts. The "buoy-polar orbital satellite" system was extzemely effective in 

the southern hemisphere. The system of geostationary satellites gave unique 

information on circulation in the tropical zone. On the average, useful pre- 
iictability for all situations with the ECMWF forecasting model is 4-6 days. 

Figures 5, tables 9; references 50: 17 Russian, 33 Western. 
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UDC 551.513.1 


ZONAL ATMOSPHERIC MODELS 
Moscow IZVESTIYA AKADEMII NAUK SSSR: FIZIKA ATMOSFERY I OKEANA in Russian 
>. Dee 82 (manuscript received 5 Jul 82) pp 1247-125 


TTCCR 


CHALIKOV, D. V., Institute of Oceanology, USSR Academy of Sciences 


[Abstract] Zonal models of the atmosphere are those in which the independent 
variables are t, latitude qgand any of the variants of the vertical coordinate 
5. Zonal models cannot describe variations of atmospheric structure along a 
circle of latitude and almost completely preclude the possibility of investi- 
gating the geography of climate and general circulation of the atmosphere on 
a planet with a real morphology. slimination of one of the dimensionalities 
results in a prob t three-dimensional 


blem which is incomparably simpler than 
modeling. The attractiveness of zonal models is the possibility of carrying 
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out a great number of numerical experiments on a computer in reasonable time. 
The principal property of the atmosphere lying at the basis of derivation of 
the equations of zonal models is an approximate symmetry of many statistical 
characteristics of the atmospheric thermodynamic regime relative to the 
Dlanetary axis of rotation. In this article in the derivation of a zonal 
model the point of departure is an ordinary full system of three-dimensional 
nonstationary equations of atmospheric dynamics with the independent variables 
t,1,YH%, o = p/p., including prognostic equations for the horizontal velocity 
components u, v, temperature T, moisture content q, surface pressure p 
diagnostic relationships for vertical velocity o and a number of additional 
variables. The characteristics, advantages »nd shortcomings of such a model 
are fully discussed, with particular attention to the role of the second 
moments and the methods for their parameterization. References 16: 10 Russian, 


14 











OCEANOGRAPHY 


MONIN ON CURRENT RESEARCH AREAS IN OCEANOLOGY 


Yerevan KOMMUNIST in Russian 30 Jan 83 p 4 


[A. Monin, corresponding member of the USSR Academy of Sciences, Director of 
the Institute of Oceanography of the USSR Academy of Sciences imeni P. P. 
Shirshov: "The Ocean: New Look at the Essence of Currents"] 


[Text] Neither the sailor nor the fisherman, nor the researcher have had 
detailed maps of the sea floor relief until now. This why there is a grain 

of truth in the fact that we know the ocean floor less than the surface of 

the opposite side of the moon or the face of Mars, or even Mercury. The needs 
of science, navigation, and industry require maps compiled not by poinc and 
lines, but by areas. The first industrial samples of scanning and multiple- 
beam fathometers used to obtain the floor relief in a band up to 40 miles 

wide have all ready been made. The method of acoustic holography is even more 
promising. I[t will permit in 10-20 years production of detailed maps of the 
most important regions of the floor of the World Ocean. 


Our oceanologists in recent years have considerably advanced in studying the 
ocean hydrophysics. One of the recent major discoveries is the synoptic eddies 
found by the scientists of our institute in the ocean which are similar to 
those that we observe in the atmosphere. We have successfully developed a 
theory for this phenomenon. It was found that the previous concepts regarding 
currents in the ocean as wide and deep "rivers" were simplified. Actually, 
the main energy of the ocean currents, up to 90 percent is concentrated in the 
eddies. If we look at their motion indicators which have been averaged for 
several months, then we arrive at those currents that we have known from our 
school desks. Our scientist§ have suggested a number of physical-mathematical 
models which efford the possibility of predicting the eddy variability of 

the ocean. 


In addition to synoptic, the so-called frontal eddies have been discovered 
and described. They can be called spiral-twisting eddies. These are split- 
off branches of such jet currents as the Kuroshio, Oyashio, north Pacific 
Ocean, and Gulf Stream. Modeling of the eddy perturbations is also important 
for marine transport, and for development of the biological and energy re 


sources of the ocean. 
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Finally, the Soviet oceanologistshave priority in discovering the deep contra- 
dictions, turbulent motion of water in the near-surface layers of the ocean, 
microcurrents in the water mass caused by variability of temperature and 
salinity, and thin-layer benthic currents. Study of the so-called internal 
waves in the ocean which develop because of vertical instability of layers 
due to a drop in ocean water density has yielded a lot of new facts. The 
importance of this research is indicated by the following: it is believed 
that the sudden loss in 1963 of the American nuclear submarine "Thresher" 
occurred because it became uncontrollable under the influence of an internal 


wave, 


Hydrophysical studies have thus significantly altered our concepts regarding 
vertical and horizontal circulation of water in the ocean. We are now faced 
with the task of uniting into a single theory the physical processes occurring 
in the ocean, including surface wave action. The scientistshope that in the 
near future surface wave action will be successfully recorded and studied 
using oceanographic satellites, and an international global network of auto- 
matic ocean stations will be created. Using them we will be able to obtain 
information similar to that which the meteorologists have because of the world 
meteorological station network. 


9035 
CSO: 1865/94 
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MAP COMPILED OF SECTION OF SEA FLOOR OF SEA OF JAPAN 


Moscow SOVETSKAYA ROSSIYA in Russian 2 Dec 82 p 4 


[Article by S. = TASS correspondent for SOVETSKAYA ROSSIYA: "The Bot- 
tom Lay on the Map” 


[Text] The first detailed map of the floor section of 
the Sea of Japan was created by the specialists of the 
Main Administration of Geodesy and Cartography of the USSR 
Council of Ministers and the scientists of the Institute 
of Marine Biology of the USSR Academy of Sciences. 


The oceanologists believe that we know the surface of the moon better than the 
bottom of the World Ocean. It is paradoxical that in the space age, two-thirds 
of the earth's surface which is occupied by seas and oceans still remains “terra 


incognita." 


Only the depths are indicated on the modern maps of the World Ocean. The 
complete map of the sea floor, accurate information about its surface, under- 
water vegetation and animal world are concerns of the future. It is true that 
this is not too distant, for the first step has been taken in this direction by 
the Soviet cartographers who have created a map of the water area of the Zaliv 


Petra Velikogo. 


I glance at the world's first underwater map. It noticeably differs from the 
standard: unfamiliar designations, some kind of numbers. 


"You see the ‘manuscript’ variant of a basically new type of map," says the head 
of the laboratory of marine geophysical work of the Central Scientific Research 
Institute of Geodesy, Aerial Surveying and Cartography B. Malakhov. “Soon maps 
of the sea and ocean floors will become standard, and quite probably, will be 
Studied in the school in geography courses." 


"Why does the map have such a large scale, 1:10,000?" 


"This is dictated by the capabilities of the existing apparatus for underwater 
mapping. Our side-looking sonar makes it possible to obtain acoustic photographs 
of the sea floor, encompassing in the visual field bands of the floor of 375 
meters on both sides during motion of the ship. Imagine how many miles a scien- 
tific vessel would have to travel over the gulf in order to photograph an area 
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of the sea floor 10,000 square kilometers! The work is complicated by the fact 
that photography from the ship is impossible in the shoals, and we had to install 
the apparatus on a boat. This is what we did for two years." 


"What do these mysterious markers mean?" 


"These are the pebble, sand and silt fields. In the same way as we usually mark 
on the maps mixed forests, taiga, forest-steppe, deserts, here we designate the 
species and density of marine plants, and microorganisms and animals living on 

the floor. In compiling the biological load of the map, we were aided by scien- 
tists from the Institute of Marine Biology of the Far East Scientific Center of 
the USSR Academy of Sciences. They calculated the ‘animals' using apparatus for 
taking soil samples. Its readings were monitored by a diver: he was lowered 

in the marked square, and after outlining a small section of the floor, he con- 
puted the average density of the underwater inhabitants per square meter of area." 


"Why was precisely this region of the sea selected?" 


"Experiments on industrial raising of mussels, oysters, and scallops are con- 
ducted here in the water area of the marine preserve of the Institute of Marine 
Biology. Having our map, the specialist will be able to find out which section 
of the sea floor is the richest in plants and microorganisms, and where it is 
better to plant the artificial colonies of scallops and much more." 


"Do the workers of' the USSR Ministry of the Fish Industry know about your map?" 


"The game workers are attentively following our research in this field. After 
we have fulfilled the order of the biologists, the Pacific Ocean Institute of 
the Fishing Industry and Oceanography of this ministry has asked us to compile 

a complete atlas of the floor of the Zaliv Petra Velikogo. The ancient dream 
of the fishermen will come true, to catch fish with ‘open eyes,’ that is in the 
zones where the fish feed." 


Fulfillment of the order of the fishermen is only part of the extensive work to 
develop the World Ocean. Our maps are needed by geologists and power engineers 
who are faced with using the energy of the tides, and specialists of the most 


diverse sectors. 


9035 
CSO: 1865/93 
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EXPERIMENTAL TANK SIMULATES INTERNAL WAVES 
Tallinn SOVETSKAYA ESTONIYA in Russian 15 Feb 83 p 3 
[Article by TASS correspondent: "Tank for the Ocean") 


[Text] The scales of the World Ocean and its models which have appeared in one 
of the laboratories of the Institute of Applied Physics of the USSR Academy of 
Sciences are incommensurable. However this tank which is several cubic meters 
in volume can provide the scientist with ideas about the processes occurring in 


its depths. 


The Gorkiy physicists have long been interested in underwater waves which promote 
mixing of the ocean layers, change in currents, redistribution of energy of the 
wave action. This is already directly linked with planetary weather, and with 
guaranteeing navigation safety, and marine industry. In order to study the 
processes occurring in the water masses, the Gorkiy scientists have created a 

set of radiophysical apparatus. Using ft during the expeditions of the scien- 
tific ships "Dmitriy Mendeleyev" and "Vityaz'" studies were made of the inter- 
action of the internal and surface waves. 


Nevertheless not all the data can be obtained in the ocean. The extant large 
basins where models of ocean diesel boats are tested cannot even help here. It 
is difficult to separate the water in them into layers which differ in density 
and temperature. The main moving force of the internal waves is hidden pre- 
cisely in this difference in the opinion of the scientists. 


The Gorkiy people found a method of simulating the temperature profile which 
guarantees the existence of these waves. This will make it possible to work out 
a technique for producing them during the experiment. On its basis it is planned 
to build in Gorkiy the world's first basin where this important physical 
mechanism will operate. 


9035 
CSO: 1865/92 
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RADAR SYSTEM FOR MONITORING SEA STATE 
Moscow IZVESTIYA in Russian 25 Jan 83 p 3 
[Article by S. Krayukhin: "Chasing the Storm" ] 


[Text] The diesel boat "Kolkhida" will leave Odessa on an 
experimental trip on 27 January. The expedition task in- 
cludes working out a new technical system which makes it 
possible to rapidly follow the wave action on the water 
surface, and to find in time sections which are dangerous 
for navigation. The Leningrad specialists, colleagues of 
the Main Geophysical Observatory imeni A. I. Voyeykov and 
the Central Scientific Research Institute of the Navy are 
on board the ship. 


A storm at sea. How much trouble, and sometimes real misfortune it brings to 
navigators. Mankind has been struggling with the threatening natural elements 
for more than a century, searching for methods and means of maneuvering and 
by-passing dangerous zones. Despite the development of science and technology, 
this problem remains an urgent one even now. 


The method suggested by the famous Leningrad specialist in the field of radar, 
Doctor of technical sciences A. Zagorodnikov can prove promising in predicting 
Navigational safety. The effectiveness of radar surveying from an airplane has 
already been proven. This was confirmed by the joint Soviet-American experiment. 
A group under the supervision of the scientists participated in this experiment. 
Now they are faced with verifying the technical system in a marine expedition 
and making recommendations for its practical application. 


As indicated by the deputy director of the Main Geophysical Observatory V. Step- 
enko, radar surveying of the sea surface has a number of advantages over the 
traditional, so-called contact observation method. The radar system makes it 
possible to significantly expand the observation area. Studies can be done at 
any time of the day and do not depend on the visibility conditions. There is 

a great increase in the rapidity of studying the sea wave action on certain 
sections. The navigators thus obtain in advance the necessary information about 
the nature of the sea waves, about misfortunes threatening the ship and they can 


take the necessary measures. 


9035 
CSO: 1865/92 
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UDC 550.834.08 


STRUCTURE OF TRANSFORMED FAULTS OF CENTRAL ATLANTIC ACCORDING TO DEEP SEISMIC 
PROFILING DATA 


Moscow BYULLETEN' MOSKOVSKOGO OBSHCHESTVA ISPYTATELEY PRIRODY: OTDEL 
GEOLOGICHESKIY in Russian Vol 58, No 2, Mar-Apr 83 
(manuscript received 14 Sep 82) pp 15-29 


- 


KOGAN, L. I. and ZONENSHAYN, L. P., Southern Division, Institute of Oceanology, 
USSR Academy of Sciences, Gelendzhik; Institute of Oceanology, USSR Academy of 
Sciences, Moscow 


[Abstract] Three zones of transformed faults have been studied in the Atlantic 
Ocean: Atlantis is the northern part of the ocean, Vernadskiy and Romanche in 
the equatorial zone. Each of these is discussed in detail. These major faults, 
investigated by deep seismic sounding and the reflected waves methods, have a 
number of structural elements in common. These include: 1) a block structure 
of the earth's crust formed by blocks of different size in the second and 

third layers, the boundaries of the blocks being orthogonal, oriented parallel 
both to the axis of the mid-oceanic ridge and to the fault; 2) an intense 
leformation of the second and third layers with the formation of stepped 

faults with an amplitude of movement 2-3 km; 3) an increase in the thickness 

of the crust under uplifted bottom sectors and a decrease in depressed sectors 
where deep mantle rocks lying at a depth of 2-3 km come close to the surface, 
locally outcropping at the bottom. The deep structure of the zones of trans- 
formed faults determines the characteristic forms of relief. The fact that 

the faults are accompanied by canyons is directly related to the contraction 

of the upper parts of the crust and accordingly the approach of denser mantle 
masses to the bottom surface. In some cases (Atlantis fault) this can be 
attributed to contraction of basalt melts due to wedging-out of the magma 
hearth in the fault zone. In other cases (Vernadskiy, Romanche faults) there 
is an important dilatational component, causing partial spreading of the deep 
matter of the mantle and its rising to the surface. Along the transformed 
faults there may be a dilatational or compressional component or there will be 
pure shear, depending on how the fault is oriented relative to the direction 

of movement of the lithospheric plate, determined from the position of the pole 
of relative rotation of two adjacent plates. In the Atlantic the Vema fault 

is an example of a fault with a compressional component. Faults with a com- 
pressional component differ from the investigated faults in having a marked 
asymmetry of the transverse profile, with a major ridge being situated on one 
side of the fault. Figures 5; references 25: 23 Russian, 2 Western. 

[122-5303] 
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UDC 551.21 
SPEED OF SOUND IN ATLANTIC OCEAN BOTTOM DEPOSITS 


Moscow DOKLADY AKADEMII NAUK SSSR in Russian Vol 269, No 1, Mar 83 
(manuscript received 22 Mar 82) pp 223-226 


SHURKO, I. I., IL'IN, A. V. and ORLENOK, V. V., Acoustics Institute imeni 
N. N. Andreyev, Moscow; Kalinin State University 


[Abstract] A map of the speed of sound in the surface (thickness up to 1 m) 
layer of bottom sediments in the Atlantic Ocean was compiled (reproduced in 
this article in a full-page format). This map was constructed on the basis of 
an earlier map showing the bottom relief of the Atlantic Ocean, types of bottom 
sediments and their density (Il'in, A. V., et al., DAN, Vol 241, No 6, 1978). 

A 3-step scale of V values was selected (<1.5, 1.5-1.6,>1.6 km/sec). The 
map reveals, for exkapre that in the abyssal sediments of the tropical and 
temperate latitudes the speed of sound usually does not exceed 1.5 km/sec, but 
rarely drops below 1.44-1.45 km/sec. With a decrease in bottom depth and as 
the sediments become coarser the speed of sound increases. In the internal 


regions of the ocean the Vesa values are 1.5-1.6 km/sec. A speed of sound 


of 1.5-1.6 km/see is also characteristic for the sediments of three abyssal 
basins (Caribbean, Norwegian, Mediterranean), although they are characterized 
by different types of bottom sediments. The highest speed of sound >1.6 km/sec 
is observed primarily in the coarse-grained deposits of the shelf zone, in 
some sands and silts increasing to 1.8-2.0 km/sec. Each speed-of-sound grad- 
ation is in general associated with a particular type of bottom material and 
@rain size. The speed of sound, it can be said, is controlled by the geo- 
graphic zonality of sedimentation processes: latitudinal, vertical and cir- 
cumcontinental. In sediments homogeneous in mineralogical composition it 
increases with particle size. In the case of a homogeneous granulometric 
compocition it is higher in sediments of terrigenous and volcanic origin than 
in those of organic origin. Figures 1; references 11: 7 Russian, 4 Western. 
[116-5303] 


UDC 551.511.3:532.527 
SOUND RADIATION BY LINES OF EDDIES 


Moscow IZVESTIYA AKADEMII NAUK SSSR: FIZIKA ATMOSFERY I OKEANA in Russian 
Vol 19, No 2, Fed 83 (manuscript received 6 Apr 82) pp 203-206 


iRYANIK, V. M., Institute of Atmospheric Physics, USSR Academy of Sciences 


(Abstract! Fegular and turbulent eddy movements in a compressible fluid fen- 
erate acoustic waves. The radiation intensity is essentially dependent on eddy 
field structure. Some features of this dependence and the nature of change 

of the eddy field during the radiation process can be traced by examining the 
radiation of acoustic waves by quasistationary configurations of lines of 
eddies. An earlier study (V. I. Klyatskiy, IZV. AN SSSR: MZhG, No 6, pp 87-92, 
1966) dealt with the radiation of sound by two eddies of equal intensity and 
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Sign. This revealed that the radiation is quadrupole and the radiation 
intensity ian M4 (M is the Mach number); with time, losing energy in radia- 
tion, the eddies disperse as a = ag (1 + t/1)1/6, where ag is the initial dis- 
tance between eddies, t is the characteristic time of eddy dispersal. Against 
this background, the author has investigated sound radiation by two eddies of 
different intensity and sign. It was found that the radiation intensity is 
also~ M*, but is essentially dependent on the relationship between intensity 
of eddies; not only is the dispersal of the eddies possible, but also their 
collapse into the center of rotation if the pair is formed by eddies of dif- 
ferent sign.. Radiation by some stationary configurations of a large number 
of eddies is also analyzed. Expressions are derived describing dispersal and 
collapse for different eddy configurations. A system of three eddies is also 
examined, in a general case with quadrupole radiation and with an intensity ~M’*, 
although special cases are possible. References 10: 9 Russian, 1 Western. 
[115-5303] 


UDC 551.465.153 
PROPAGATION OF PASSIVE IMPURITY IN OPEN OCEAN EDDY FIELDS 


Moscow IZVESTIYA AKADEMII NAUK SSSR: FIZIKA ATMOSFERY I OKEANA in Russian 
Vol 19, No 2, Feb 83 (manuscript received 13 Jan 82) pp 185-194 

DFMYSHEV, S. G., YEREMEYEV, V. N., IVANOV, L. M. and KNYSH, V. V., Marine 
Hydrophysical Institute, Ukrainian Academy of Sciences 


Abstract] The results of numerical studies of the diffusion of a passive 
impurity (PI) in eddy fields at a synoptic scale indicate that interactions of 
a spot of impurity with one or more eddy formations exert a substantial effect 
on its further dynamics. This contribution to the total picture of transport 
of an impurity is decisive not only in formation of the field of concentration 
f PI in small time intervals (several months), but it also plays a primary 
ole in determining the initial field for more long-term (several years) study 
of its movement. This article gives the results of numerical experiments for 
studying the three-dimensional diffusion of a passive impurity from instanta- 
neous point and extended sources in the POLYMODE polygon. The particle metnod 
was used in modeling diffusion of the impurity. A physical mechanism of the 
capture of the PI by an eddy is proposed. In the initial stage of capture th 
penetration of the impurity into the central part of the eddy formation is 


‘aused exclusively by eddy diffusion. Then the diffusional propagation of PI 
Tv 


in the direction of the eddy center is intensified by advective movement. In 
the absence of capture the impurity simply flows around the eddy. The pro- 


‘esses of interaction between a PI spot and one or more eddy formations in the 
ypen ocean are further examined. The transport of mass by eddy formations is 
analyzed. The influence of vertical movements of ocean waters on formation of 
the Pl concentration field is then investigated. Figures 8; references 16: 

1S Ru in, l Western. 
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GENERALIZED SPECTRA OF BOTTOM SEISMIC NOISE IN WORLD OCEAN 


Moscow OKEANOLOGIYA in Russian Vol 22, No 6, Nov-Dec 82 
(manuscript received 5 Jan 82) pp 980-983 


OSTROVSKIY, A. A., Institute of Oceanology imeni P. P. Shirshov, USSR 
Academy of Sciences, Moscow 


[Abstract] The effective implementation of marine geophysical experiments with 
use of high-response bottom seismographs requires preliminary information on 
the level and spectral composition of bottom seismic noise in the work recion. 
This article gives generalized spectra of bottom seismic noise obtained by a 
comparison of all available data. About 10 :tudies containing the spectral 
characteristics of bottom seismic noise have now been published; these give 39 
spectra in the frequency range 0.1-100 Hz. In addition to these, in construct- 
ing the generalized spectra of bottom noise in the world ocean use was made of 
the results obtained by the author on various expeditions of the Institute of 
Oceanolosy--59 spectra in the frequency range 2-20 Hz. Spectral curves 
representing the maximum, minimum and statistical mean level of bottom seismic 
noise were constructed as a result of generalization of 98 spectra; these are 
represented in Fig. 1. All the curves reveal a distinct maximum at frequencies 
from 9.15 to 0.4 Hz; the parameters are determined by the characteristics of 
the sources of storm-induced microseisms. The maxima of the spectra of con- 
tinental noise fall in the range of periods 5-8 sec, corresponding to periods 
of storm waves. This indicates a primarily surf generation of microseisms. 

The picture is less clear for bottom noise: the existence of microseisms from 
both surf and standing waves can be postulated. In contrast to "continental" 
spectra, tne curves for bottom noise drop off considerably steeper with an 
increase in frequency; there is also an appreciable rise at frequencies exceed- 
ing 10 Hz probably caused by ship noise. These spectral curves can serve 4s 4 
cuide in selecting the principal parameters of bottom seismographs (frequency 
characteristic, amplification factor). The scatter of bottom noise spectra 

for some frequencies is 3.5 orders of magnitude, so that the deviation of the 
real spectrum from the mean spectrum may be considerable. Figures 1, tables 1; 
references 16: 5 Russian, 11 Western. 
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AL STUDY OF BOLTOM SEISMIC NOISE IN OCE.N DURING CYCLONE PASSAGE 
NOLOGIYA in Russian Vol 22, No 6, Nov-Dec 82 


ec 81) pp 975-979 


received l 


OSTROVSKIY, A. A. and RYKUNOV, L. N., Institute of Oceanology imeni 
P. P. Shirshov, USSR Academy of Sciences, Moscow 


[Abstract] A solution of the problem of the influence of cyclones on bottom 
mic noise required the tracing of changes in noise parameters in time 
intervals of about several days. Only a few studies giving the results of 


research relating to the influence of weather on the level of bottom noise have 
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been published. It was vossible to register the intensification of bottom 
noise caused by a local cyclone situated not far from the “coast. The registry 
of noise on the ocean floor was accomplished during the 2lst voyage of the 
"Dmitriy Mendeleyev" in the autumn of 1978. The bottom seismograph was 
installed in the northwestern basin of the Pacific Ocean at a depth of 5,630 m. 
The record obtained was sufficiently compact and convenient fur making a com- 
parison of variations of bottom noise and weather conditions at the ocean sur- 
face. Figure 1 illustrates the influence of hydrometeorological conditions in 
the ocean on the level and spectral composition of seismic noise; Fig. 2 is a 
map of the movement of a cyclone causing a noise storm in the region of bottom 
seismograph placement. An increase in wind and waves during the period 25-26 
September 1978 was caused by the passage of a local cyclone, surrounded by 
three zones of high pressure, over the region. The comparison of all data con- 
firms that the observed increase in bottom noise was caused by the storm. The 
possibility of an influence of onshore noise was excluded. The noise increase 
was evidently caused by the nonlinear interaction of storm waves. The influ- 
ence of hydrometeorological conditions on the level of seismic bottom noise 
ceases to be significant at frequencies exceeding 3-4 Hz. Figures 3; 
-eferences 12: 4 Russian, 8 Western. 
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UDC 551.463.2(265) 
MIGRATING SOUND-SCATTERING LAYER IN EQUATORIAL PACIFIC OCEAN 


Moscow OKEANOLOGIYA in Russian Vol 22, No 6, Nov-Dec 82 
(manuscript received 16 Sep 81, after revision 13 Jan 82) pp 951-954 


~- 


KUZNETSOV, I. L., STEFANOV, S. R. and SAVAGOV, V. I. 


Abstract] On the 24th voyage of the "Dmitriy Mendeleyev" in the central equa- 
torial part of the Pacific Ocean a migrating sound-scattering layer was 
observed at several stations in thr region of the Cromwell Countercurrent by 
the echo-sounding method at a frequency of 50 KHz. A typical echorram 

obtained in the evening indicated a characteristic dependence of tne behavior 
ff organisms populating this layer on the level of underwater illumination. 
During the daytime the layer was at a depth of 440 m and had a thickness of 


- 


Om. It began to rise at 1155 hours. As it rose the thickness of the layer 
increased and the coefficient of volume scattering decreased. fter 1310 hours 
the breakdown of the sound=scattering layer into two layers becomes conspic- 


uous. till another layer separates out at 1550 hours. Each layer rises 
‘onformity to its own trajectory. The coefficients of their volume at 
are related as 1:0.2:0.05. At about the same hour the three layers had thick- 


nesses of 30, 25 and 40 m. The rate of ascent of the layer varies in the range 
0.6 m/min during the six hours from 1200 to 1800. The behavior of the rising 
layer can be traced to a depth of 125 m. after which it enters into the thick 
surface layer and is masked by it. The passage of the migrating layer through 
the Cromwell Countercurrent, situated in the depth range 75-250 m, is not 
visually reflected in its behavior. It evidently cannot serve as a current 
indicator. The rising layer passes through a system of nonmigrating sound- 
scatter , rs, but the existing system of layers is not disrupted. In 
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many cases with the approach of the layer to the surface it is met by a layer 
descending at a rate of about 20 m/min. The moment of meeting of the layers 
with direct and retrosrrade migrations occurs in an interval +10 minutes rela- 
tive to sunset. Figures 3; references: 4 Russian. 
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UDC 551.463.5 


REASONS FOR APPEARANCE OF MAXIMUM NEAR 700 nm IN SPECTRUM OF RADIATION 


DANAM Te" SDA eon 
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foscoys OXEANOLOGIYA in Russian Vol 22, No 6, Nov-Dec 82 
manuscript received 8 Oct 81, after revision 21 Dec 81) pp 945-950 


VASIL'KOV, A. P. and KOPELEVICH, 0. V., Institute of Oceanology imeni 
P, P. Shirsnov, USSR Academy of Sciences 


[Abstract] The raximum near 700 nm in the emission spectrum emanating from the 
sea was observed first in the spectral curves of the coefficients of diffuse 
reflection R{)) by A. Morel and L. Prier. Its presence has been confirmed in 
Other studies. According to Morel, et al., with a concentration of chlorophyll 
"a" of several mg-m73 on the R(A) curves it is easy to see a minimum at 665 nm 
and a maximum at 685 nm. For the latter there are two possible explanations: 
anomalous dispersion in the absorption band and the fluoroescence of chloro- 
phyll. Later H. R. Gordon concluded that chlorophyll fluorescence completely 
explains the observed increase in R(A) at 685 nm and there is no need to post- 
ulate an anomalous dispersion phenomenon. In this article the authors use 
model computations showing that the observed features in the spectra of out- 
going emission in the red region can be explained more simply, without impli- 
cating anomalous dispersion or fluorescence. The appearance of this maximum 


near 700 nm can be fully explained by a simple model in which this maximum is 
caused by the corresponding minimum in the x(A) spectrum arising with chloro- 
phyll concentrations exceedingrwwl mg-m~2. The anomalous dispersion phenomenon 
makes a negligible contribution to the formation of this peak. The observed 
position of this maximum and the overlapping of the absorption bands and 
‘thlorophyll fluorescence in the red region give basis for assuming that fluores- 
cence is not the principal factor in the formation of this peak. Figures 2, 
tables 1; references 23: 15 Russian, 8 Western. 
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SPECTRUM OF DEFORMING WAVES IN COASTAL ZONE 


Moscow OKEANOLOGIYA in Russian Vol 22, No 6, Nov-Dec 82 
(manuscript received 27 Feb 81) pp 941-944 


SHADRIN, I. F., Institute of Oceanology imeni P. P. Shirshov, USSR Academy of 
Sciences, Moscow 


[Abstract] The spectrum of displacements of the free surface, or the equivalent 
frequency-angle (two-dimensional) spectrum, is an important characteristic of 
wind waves. ‘The author here examines the change in the form of the spectrum 
(in its nonlinear part) of deforming waves over a sloping bottom when the 
water depth is comparable with wave height. The article gives the results of 
in situ investigations made in the coastal zones of the Black and Baltic Seas 
during the period 1967-1974. Each spectrum was obtained by the averaging of 
several tens of individual spectra. About 150 records were studied; three 
ranges of relative heights were examined. The spectral changes were analyzed, 
especially for confirming or refuting the hypothesis that these changes occur 
as 4a result of wave interaction. It was found that in the deformed wave field 
the form of the function is dependent on relative wave height. A function 
transforming the spectrum is given. The zone of strong wave deformations 
can be considered a singular filter whose effect is directed to an evening-out 
of the distribution of wave field energy by frequencies, that is, a tendency 
of evening-out of the amplitude of the wave harmonics. It is confirmed that 
wave interaction plays more than a small role in this process. Figures 2; 
references 17: 14 Russian, 3 Western. 
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UDC 551.464 
VARIABILITY OF SALINITY IN OCEAN SURFACE LAYER 


Moscow OKEANOLOGIYA in Russian Vol 22, No 6, Nov-Dec 82 
(manuscript received 2 Sep 81) pp 928-935 


tINZBURG, A. I. and FEDOROV, K. N., Institute of Oceanology imeni 


i EDUN 4s Me a 


P.P. Shirshov, USSR Academy of Sciences, Moscow 


[Abstract] This is a review of the sources of variability of salinity in the 
ocean surface layer. It relates only to those mechanisms which are presently 
known and possibly is not complete. The review makes it possible to visualize 
clearly the range of synoptic variability of salinity of the surface layer in 
ifferent regions of the ocean. The maximum variability (of several °/oo) can 
be expected in the coastal regions of the ocean: in regions of runoff of major 
rivers, upwellings and melting of ice. Salinity drops of about 1-1.5°/o00 are 
observed on fronts formed by the advection of waters along the peripheries of 


- 


rings separating from major currents. The effect of precipitation is different 
depending on the region of its falling. Where precipitation is abundant and 


fhe 
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mixing is weak the decrease in salinity near the surface attains 19/oo or more 
(this should be observed most frequently in the tropical regions and the low 
latitudes), but where the mixing extends to a depth of several tens of meters 
freshening causes a decrease in salinity by not more than 0.1°/oo. A salinity 
variability of the same order of magnitude can be expected as a resuit of the 
nonuniformity of wind mixing, nonuniformity of evaporation and modulation of 
the surface layer by internal waves. As a result of the greater specific con- 
tribution of salinity to water density in comparison with temperature and the 
Slower diffusion of salt in the water in comparison with heat, any purely 
salinity or thermohaline anomalies are more long-lived than purely t hermal 
anomalies. This applies, in particular, to fronts. An analysis of the 
latitudinal distribution of the ratio of the contributions of salinity and 
temperature to water i nsity indicates that the greatest probability of appear- 


ance of salinity fronts should be expected in the high latitudes where the 
freshening influence of the melting of ice and river runoff determines the 


high variability of salinity and in the low latitudes where the temperatures 
field is ra ner homogeneous and salinity varies in a wide range due to high 
evaporation (in the subtropics) and abundant precipitation (in the tropics 
and equatorial zone). There is basis for assuming that the spatial scales of 
spottiness of salinity and temperature in the surface layer of the ocean are 
similar. It is therefore possible to expect sharp drops (0.1-0.5°/oo and 
frontal sradients of salinity against a generally uniform background aprrexi- 
mately each 5-10 km in coastal regions, each 50-100 km in regions of climatic 
frontal zones in the open ocean (zones of westerly boundary currents and 


ots 


subtropical convergences) and each 500-1,000 km in the central parts of the open 


ocean. References 36: “TA Russian, 18 isatern. 
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loscow OKEANOLOGIYA in Russian Vol 22, No 6, Nov-Dec 
manuscript received 3 Mar 81, after revision 12 Mar 82) pp 916-921 


ZASLAVSKIY, M. M., Institute of Oceanology imeni P. P. Shirshov, USSR 
Academy of Sciences, Moscow 
‘Abstract! The author demonstrates that the known fact of a decrease in the 
universal constant a for developing wind waves in describing the high-frequency 
. ** * > 4 fv = 
lopes of the spectra by the Phillips equilibrium spectrum Si (uw) = qw ? can be 
~v * 
— . , . ~~ > wWnn _s4 7 
iminated within the framework of the power formula S(w) = d.w with the 
VU 
choice of the exponent n.<5, which compensates the decrease in a with a growt 
- :, J ° o , ‘ 
of the waves. n the baSis of experimental data on the dependence of a and the 
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timensionless frequency of the spectral maximum w_ on fetch it was possible 
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he resulting parameterization S(w) = b.w 08 (w/w ) contains only one parame- 


0 m 
ter changing with the development of waves--the “requency of the spectral maxi- 
“~ 
mum w --and is suitable for describing the energy-bearing region of the spectrum 
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of adequately developed waves with w Kens: Figures 2; re*erences 7: 6 Russian, 


UDC 551.463.6:7.021.2 
RICAL MODELING OF THERMODYNAMIC WAKE OF TROPICAL CYCLONE IN OCEA’ 


Moscow OKEANOLOGIYA in Russian Vol 22, No 6, Nov-Dec 82 
(manuscript received 6 Oct 81, after revision 20 Jan 82) pp 902-908 


SINIS, I. D. and DIKONOV, Kh. Zh., Kabardino-Balkarskiy State University, 
Nal ‘chik 


[Abstract] Until recently there was no reliable information on the lifetime of 
the wake of a tropical cyclone in the ocean. On the 27th voyage of the 
"Akademik Kurchatov" it was possible to carry out unique hydrophysical measure- 
ments in the wake of tropical cyclone "Ella" on the lst and 20th days after 


its ¢ “sage. It was found that during this time the principal features of the 
therma. structure of the wake persisted, although the measurements made were 
inadequate for forming a full idea concerning the dynamic structure induced 


by "Ella." Accordingly, this article gives the results of a numerical experi- 


‘ ul 
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ment carried out within the framework of a model proposed by the authors and 
described in detail by them in OKEANOLOGIYA, Vol 21, No 5, pp 794-801, 19451; 
she authors presented some of the results in DOKLADY AN SSSR, Vol 260, No 4, 
1005-1006, 1981. The model was formulated for the purpose of investigating 
the long-term evolution of the thermodynamic wake. This new article gives a 
more detailed examination of the temporal and spatial variability of the 
iynamic structure and energetics of the wake. The mathematical model is based 
nm tne equation of motion, continuity equation and heat transfer equations in 
a cylindrical coordinate system on the assumption of axial symmetry, integrated 
vertically within the limits of the uprer quasihomogeneous layer. It was 
‘ound that under the influence of the tropical cyclone a cyclonic gyre of a 
synoptic scale is formed in the ocean. The patterns of change in available 
ential and kinetic energy are analyzed as a function of distance to the 
symmetry and time. Figures 6; references 14: 10 Russian, 4 We 
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UDC 551.465.5 
WATER CIRCULATION IN NEIGHBORHOOD OF SOMALI UPWELLING DURING WINTER 


Moscow OKEANOLOGIYA in Russian Vol 22, No 6, Nov-Dec 82 
(manuscript received 3 Dec 81, after revision 4 Mar 82) pp 896-901 


DEMIN, Yu. L. and USYCHENKO, I. G., Institute of Oceanology imeni 
P, P. Shirshov, USSR Academy of Sciences, Moscow 


[Abstract] Along the shores of Somali a strong upwelling is observed only 
during summer, during the period of the southwesterly monsoon. A dynamic fea- 
ture of this region is the existence of the Somali Current, one of the most 
powerful boundary currents in the world ocean, which makes a considerable 
contribution to heat exchange processes over a considerable area of the world 
ocean. This region is one of the energy-active zones of the world ocean. The 
Southern Trades Current is a highly important source of the Somali Current. 
fhe equatorial zone was included in the investigated region in order to take 
its role into account in the numerical computations involved in constructing 
the mathematical model outlined here. A nonlinear model based on primitive 
‘quations of motion was used. The computations were made for the region from 
> to 54.5°R and from 4.5°N to 11.5°N on the basis of the mean multiyear 
jensity fields for the northern hemisphere, stipulated in a grid with an 
interval of 1° for 31 standard depth horizons. A series of figures shows 

the results of the computations. The surface circulation is characterized by 
a tendency to anticyclonic movement of waters. However, it evidently is not 

a single extensive anticyclonic circulation but a system of two or three cir- 
‘ulatior With increasing depth there is a substantial restructuring of cir- 
culation. In contrast to the surface layers, where the general meridional 
transport of waters is directed to the north, in the deep layers there is a 
marked sib minance of equatorward water transport. In accordance with the 
strong restructuring of horizontal circulation there is also a qualitativ: 
transformation of the vertical velocity field. The zone of coastal upwelling 
‘ff waters gradually decreases and at a depth of 2,000 m the subsidence of 
waters occurs in the preponderant part of the coastal region. On the other 
hand, an extensive zone of subsidence of waters to the south of the equator is 
replaced in the deep layers by a thick zone of upwelling of waters. 


Figures 8 references 10: 2 Russian, 8 Western. 
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SAL MODELING OF ROSSBY WAVES IN OPEN OCEAN 


Moscow OKEANOLOGIYA in Russian Vol 22, No 6, Nov-Dec 82 
(manuscript received 6 Jan 82) pp 886-895 


BELOTSERKOVSKIY, S . and PANTELEYEV, M. S., Institute of Oceanology imeni 
P. P. Shirshov, USSF Academy of Sciences, Moscow 


Abstract] Two earlier articles by V. M. Kamenkovich, et al. (OKEANOLOGIYA, 
‘ol 21, No 5, pp 773-786, 1981; Vol 22, No 5, pp 719-725, 1982) described and 
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analyzed a barotropic quasigeostrophic model for the prediction of synoptic 
eddies in an ocean of constant depth with a "solid cap" at the surface. In 
this article the authors present a further analysis of this model as a neces- 
sary Stare in an investigation of the general problem for a baroclinic ocean 
with a free surface and a variable depth. The article describes numerical 
modeling of Rossby waves in an open region of the ocean using explicit and 
implicit (employing filtering) finite-difference schemes. It is postulated 
that the computational instability developing when using an explicit scheme 
in the case of high values of the Rossby number is caused by the hydrodynamic 
instability of the considered current. The paper indicates that the implicit 
numerical scheme applied in this study is more suitable for the modeling of 
barotropic instability than an explicit scheme. Barotropic instability 
undoubtedly plays a major role in the formation of synoptic eddies and it 
therefore can be expected that the proposed modification of the numerical 
approach outlined by Kamenkovich, et al. makes it possible to predict cur- 
rents in the ocean for longer time intervals. Figures 5; references 7: 
Russian, 5 Western. 
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UDC 551.465.3:7.021.2 


MATHEMATICAL MODELING OF SYNOPTIC EDDIES IN OCEAN 
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Mos "Ow KEAN i?) sa LA in nussian Vol 22, No or NOV=_ ec 80 
: : ) Sata 7 Q 
manuseript received ® et 80, after revision 15 Dec 81) pp 875-885 


NEYELOV, I. A., Leningrad Division, Institute of Oceanology imeni 
. FP. Shirshov, USSR Academy of Sciences 


t) The obfective of this study was an investigation of the interaction 
between synoptic eddies and the macroscale flow in the open ocean far from 
undary currents. It is assumed that the mean flow is not dependent on 
longitude and the maximum wavelength of the synoptic disturbances does not 
exceed some prestipulated value. The condition of periodicity of all the 
hydrodynamic fields is used in horizontal coordinates. Here the au:hor 
‘ives new results obtained using an eddy-resolving model describei earlier 
Neyelov, I. A., et ul., OKEANOLOGIYA, Vol 21, No 1, 1981), with a nore com- 
nlete exposition of the numerical algorithm being given. A three-layer model 


* mesoscale circulation in the ocean is outlined; a meres for numerical solu- 
tion of the equations is described; the results of integration of the equations 


for a long time in advance are presented. The energy eauations of the model 
are discussed; evaluations are made of different types of energy and the 
transitions between them with temporal and zonal averaging. It is shown that 


the rol: f different mechanisms of generation of eddies and the macroscale 
low ntially dependent on depth and changes with time. In general 

ther: 1 transitior f potential energy to the kinetic energy of eddy move- 

ment and a transition of the latter to the kinetic energy of mean movement 

The vertical exchanree of kinetic energy occurs for the most part due to the 
eration of total pressure forces. The baroclinic and barotropic parts of 








this work have an identical order of magnitude. The kinetic energy of eddy 
movement passes from the middle layer into the upper and lower layers, whereas 
the Kinetic energy of mean movement passes successively from the upper layer 
into the middle and lower layers. The energy characteristics of the model 
circulation are highly dependent on the vertical coefficient of density dif- 
fusion. It follows that there must be a more rigorous parameterization of 

the vertical flows. Figures 3; references 5: 1 Russian, 4 Western. 
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PALPOOCEANOGRAPHY OF ARCTIC BASIN IN LATE CENOZOIC TIME AND ITS RELATIONSHIP 
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Moscow OKEANOLOGIYA in Russian Vol 23, No 1, Jan-Feb 83 
(manuscript received 20 Apr 81) pp 112-119 


HERMAN, I., Washington State University, Pulman, Washington 


Abstract) A sedimentary column was raised from a drift ice platform over the 
central Arctic basin. The oldest level encompasses sediment accumulated from 
4.5 to 2.4 million years ago, rather well sorted red sandy clay containing 
iron-manranese concretions which make up as much as 60% of the sediment frac- 
tion larger than 63 um. Although the fauna indicate low surface temperatures, 
other features of the sediment indicate that the structure of Arctic water 
masses was quite different from today. Biologic productivity was higher than 
today and carbonate compensation was less. There was no permanent ice cover. 
A great change in oceanography and climate occurred about 2.4 million years 
ago at the beginning of iceberg and ice shelf activity in addition to shoe- 


line ice. The global temperature reached its minimum about 0.1 million v:-ars 
ago, causing the beginning of the constant ice cover. The permanent sea -<ce 


extended into the North Atlantic approximately to 55°N, and atmospheric circu- 
lation chanced The conditions were similar to those of 18,000 years ago. The 


iliing of the Arctie with hypothetical ice masses seems improbable in the 
light of the data here presented. The deglaciation of the Arctic and sub- 


arctic latitudes was apparently simultaneous. However whereas the subarctic 
yrions were Liberated of ice at the beginning of the interglaciation, the 
Arctic ice melted during the temperature maxima. References 40: 1 
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UDC 551.465.4(261) 
EVOLUTION OF MEDIUM SCALE OCEANIC VORTICES SOUTHWEST OF THE AZORES 


Moscow OKEANOLOGIYA in Russian Vol 23, No 1, Jan-Feb 83 
(manuscript received 1 Jul 81; after revision 8 Dec 81) pp 5-12 


KORT, V. G., KRASNOPEVTSEV, A. Yu. and SHADRIN, I. F., Institu‘e of 
Jceanography imeni P. P. Shirshov, USSR Academy of Sciences, Moscow 


‘Abstract] Space-time variability of anticyclonic eddies in the central 
Atlantic Ocean to the southwest of the Azores as studied from the research 
vessel "Akademik Kurchatov." Three successive quasisynchronous hydrologic sur- 
veys of the water area were performed between 4 May and 15 July, 1980 and three 
oceanographic buoy stations were set out with water temperature and current 
recorders. Eddies were found to move southwestward at 5 to 7 nautical miles 
per day. The eddies were apparently formed as a result of interaction of the 
western Canary current and the irregular bottom topography. A significant 

rise in 15°C isotherms was observed to the southeast of the anticyclone, 
indicating the presence of a cyclonic disturbance centered outside the survey 
area. Figures 3. 
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UDC 551.465.4 
MEAN OCEAN CURRENT SPEEDS 


Moscow OKEANOLOGIYA in Russian Vol 23, No 1, Jan-Feb 83 
(manuscript received 31 Aug 81) pp 13-16 


STEPANOV, V. N., Institute of Oceanography imeni P. P. Shirshov, USSR 
Academy of Sciences, Moscow 
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Abstract] The mean speeds of currents at the surface and in the depth of the 
‘ean were calculated based on a linear diagnostic model, using mean multi- 
annual values of temperatvre and salinity for 5° trapezoids using all available 
ieep water observation data. The results of the calculations were used to 
jletermine the mean multiannual currents throughout the ocean at standard 

ls rom surface to bottom and to construct the field of velocities o 
urface of the ocean. The mean speeds consider not only the intensity o 
individual currents but also the entire variety of water movement in the 
including the central areas of macrocirculation systems. Figure 1; 
references 7: 5 Russian, 2 Western. 
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UDC 551.46.08 
NUMERICAL MODEL OF WESTERN BLACK SEA CURRENTS 


Moscow OKEANOLOGIYA in Russian Vol 23, No 1, Jan-Feb 83 
(manuscript received 3 Aug 81; after revision 21 Mar 82) pp 17-22 


TRUKHCHEV, D. I. and STANEV, Ye. V., Institute of Marine Studies and 
Oceanography, Bulgarian Academy of Sciences, Varna, Bulgaria; Sofia University 
imeni Kliment, Okhridskiy, Bulgaria 


[Abstract] Results are discussed on numerical studies of ocean circulation in 
the western Black Sea within the framework of the quasigeostrophic approxima- 
tion and based on the solution of the density diffusion equation. The numeri- 
cal experiments were based on a data base obtained during the 5th voyage of 
the "Akademik Orbeli," which performed a quasisynchronous hydrologic survey of 
the western Black Sea at 0, 10, 20, 40, 60, 80, 100, 200, 500, 1,000, 1,500 
and 1,800 m depth between 3 and 10 October, 1976. The values of temperature 
and salinity obtained (after smoothing and interpolation) were used to create 
a data base for the density field over a uniform horizontal grid with a spacing 
of 5 nautical miles. Bottom relief determined by sonar was supplemented by 
bathometric mapping, while the atmospheric pressure was taken as the average 
for the fall season. It was concluded that the specific distribution of 
density at the open boundary, a result of the general hydrologic structure of 
the sea in the fall season, combines with the bottom relief to form the 
specific current structure near the Bulgarian coast of the Black Sea. 

Figures 4; references 5: 4 Russian, 1 Western. 
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UDC 551.456 
SIMILARITY THEORY FOR OCEANIC BOUNDARY LAYER 


Moscow OKEANOLOGIYA in Russian Vol 23, No 1, Jan-Feb 83 
(manuscript received 10 May 81; after revision 26 Apr 82) pp 27-34 


ZHOLUDEV, V. D., Kabardino-Balkarsk State University, Nal'chik 


(Abstract, Studies of the properties of models o. the upper boundary layer 
of the ocean are undertaken using the similarity principle of physical 
phenomena considering the properties of full self-similarity with respect to 
certain similarity criteria of turbulent mixing in the upper quasihomogeneous 
layer. The thickness of the layer, magnitude of turbulent movements and their 
intensity, heat flow through the surface of the ocean, mixing and temperature 
jump at the lower boundary of the layer, Coriolis and buoyancy characteristics 
are the physical basis upon which the theory is founded. Mechanical and 
mixing are related to observations of the layer in the open ocean. 


Parameters of the layer as calculated by the theory agree well with those 
observed in the ocean. Figures 2; references 30: 13 Russian, 17 Western. 
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UDC 551.465.4(261) 


HYDROLOGIC CHARACTERISTIC GRADIENTS IN TWO MERIDIONAL CROSS SECTIONS OF 
LOMONOSOV CURRENT 


Moscow OKEANOLOGIYA in Russian Vol 23, No 1, Jan-Feb 83 
(manuscript received 15 Oct 81; after revision 10 Mar 82) pp 36-40 


NAVROTSKAYA, S. Ye., Atlantic Department, Institute of Oceanography imeni 
P. P. Shirshov, USSR Academy of Sciences, Kaliningrad 


[Abstract] In the spring and summer of 1979, the "Akademik Kurchatov" and 
"Professor Stokman" undertook hydrologic work along the 28°30' and 18°30' W 
meridians in the latitude interval from 2°N to 29S. Hydrologic stations were 
set out each 20 to 30 nautical miles, with 15 sections performed on each 
meridian. The specifics of distribution of vertical hydrologic characteristic 
gradients in the cross section are noted. The distribution of vertical temper- 
ature gradients indicates that it is characteristic that areas of elevated 
vertical gradients form in the thermocline at the northern and southern edges 
in the boundary edges of the equatorial subsurface counter-current. At the 
equator there is an area of reduced maximum vertical gradient. Changes between 
spring and summer in the maximum vertical temperature gradient are slight. 

This characteristic behavior of temperature gradients may result from two 
alternative mechanisms: advective transfer of a homogeneous water mass with no 
significant mixing or rather intensive mixing due to unstable flow with a great 
velocity gradient. Figures 2; references: 2 Russian. 
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UDC 551.465.5(26) 


VORTEX FORMATION AND SMALL SCALE PROCESSES IN FORMATION AND DISTRIBUTION OF 


INTERMEDIATE OCEANIC WATERS 


oscow OKEANOLOGIYA in Russian Vol 23, No 1, Jan-Feb 83 
manuscript received 9 Sep 81) pp 41-49 
KUKSA, V. I., Institute of Oceanography, imeni P. P. Shirshov, USSR 


Academy of Sciences, Moscow 


[Abstract] To answer the question of the reason for formation of the quasi- 
isohaline layer would be to make a significant approach to understanding the 
mechanism of formation of the Antarctic intermediate reduced salinity water 
mass. Observations indicate that in the southern ocean there is a transfrontal 
exchange which is capable of cooling and freshenine the water of the sub- 
antarctic zone to a greater extent than would occur under the influence of the 
local interaction between the ocean and the atmosphere alone. The polar 


frontal zones of the ocean have similar large-scale structural features. The 
Joyce model allows us to estimate the rates of transfrontal exchange. This 
model can be applied in the areas of the oceanic thermohaline fronts, where 
transfrontal exchange of properties occurs. The model can also be used tc 
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explain the quantitative estimates of formation of intermediate waters of 
reduced Salinity and elevated temperature. The important role of vortex 
formation and smallesecale processes in exchange of properties at the polar 
fronts is becoming increasingly clear, one of the best examples of which is 
the formation and propagation of the intermediate waters. References 23: 


f huSSlan, lO Western. 


UDC 551.465.636 
JCEAN WATER TEMPERATURE AND SALINITY STATISTICS 


foscow OXEANOLOGIYA in Russian Vol 23, No 1, Jan-Feb 83 
(manuscript received 16 Oct 813; after revision 21 Dec 81) pp 57-67 


jIALERKIN, L. I KUKSA, V. I. and DYADYUNOV, V. N., Institute of Oceanography 
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imeni F. P. Shirshov, USSR Academy of Sciences, Moscow 


Abstract! Statistical temperature and salinity analysis was performed for 
the ocean surface and several standard depth levels. Application of two- 
limensional statistical analysis of data corresponding with isopycnic surfaces 
allows quantiative evaluation of the fraction and position of these water 
masses in the structure of the waters of the ocean, as well as judgment of the 
specifics of propagation and transformation of intermediate water masses from 
areas of formation right up to the point of their disappearance. This work 

es intermediate water masses which are most widespread in the ocean. 


~udi 
Their names and density potential isosurfaces corresponding with the cores of 
the deep water masses are presented. The use of a method based on analysis 


of the two-dimensional distribution function P(T,S) in its climatic representa- 
tion has allowed for the first time determination of the spatial specifics of 
listribution of these characteristics in the cores of the intermediate water 
m/a - 


es in the ocean, producing the most reliable T/S indexes yet vrcducec 
‘aleulation methods. Figures 2; references 14: 13 Russian, 1 Western. 
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to determine the turbulent stress at the liquid boundary. It can also be 
applied to estimation of this stress under similar hydrodynamic conditions 
and for analysis of mass transfer processes in the upper contact zone of' 
the bottom current. Figures 4; references 22: 18 Russian, 4 Western. 
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UDC 551.465.7:551.464 
TRANSFER AND FRACTIONATION OF CHEMICAL AIR BUBBLE ELEMENTS IN THE S 


Moscow OKEANOLOGIYA in Russian Vol 23, No 1, Jan-Feb 83 
‘manuscript received 10 Sep 81; after revision 22 Feb 82) pp 80-8) 


BEZBORODOV, A. A., YEREMEYEVA, L. V. and LYASHENKO, S. V., Marine Hydro- 
physics Institute, Ukrainian Academy of Sciences, Sevastopol' 


Abstract] Processes of transfer of chemical elements through the ccean- 
atmosphere boundary and their fractionation are flotation processes, dictating 
the importance of studying the flotation of chemical elements in sea water. 

The mechanics of the processes are described. An expression is derived for the 
flow of an individual chemical element toward the surface with rising bubbles. 
The flow of substances with bubbles is balanced in the ocean by molecular 
iiffusion from the surface downward resulting from the concentration gradient. 
An equation is derived for the variation in the change in relationship between 
two elements in the.surface layer of the ocean water in comparison with volume. 
‘oefficients sare obtained which characterize the fractionation of selected 
elements as they move from the ocean into the atmosphere. References 10: 


NusSslan, 3 western. 


‘INATION OF ‘EXCURSIONS' IN HYDROPHYSICAL MEASUREMENT SERIES BY MEDIAN 


scow OKEANOLOGIYA in Russian Vol 23, No 1, Jan-Feb 83 
manuscript received 19 Feb 82) pp 161-163 


PITEFBARS, L. I. and GRITSENKO, V. A., Institute of Oceanography imeni 

» Pe irsnov, USSR Academy of Sciences, Moscow 

Abstract An effective method called median filtration is suggested for 
limination of extreme values caused by failures in measuring or recording 
apparatus. Shortcomings of earlier methods are noted. The application of 
the method * ‘ontinuous signals is described. The method of median filtra- 
tion eliminates a few excessive measurements apparently caused by equipment 
failures. The overall shape of the smoothed curves thus obtained is not 
ltered. The simple filtration scheme outlined here can be improved in 











depending on the task at hand. For example, a weirhted linear 
values of the varinble mirht 


Varlous ways, 
r non ar combination of several intermediate 
be w replace the mean value used in the method. Figure 1; references 5: 
; Le stern. 
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TERRESTRIAL GEOPHYSICS 


DRILLING AT ACCESSES TO EARTH'S MANTLE 
Moscow PRIRODA in Russian No 1, Jan 83 pp 12-22 


[Article by L.N. Shadrin] 


[Text ] Biographical data on author: Lev Nikolayevich 
Shadrin, candidate of technical sciences, sec- 
tion head at the All-Union Scientific Research 
Institute of Organization, Control and Economics 
of the Petroleum and Gas Industry, USSR Ministry 
of the Petroleum Industry. Specialist in the 
field of technology and organization of borehole 
drilling. His article entitled "How to Penetrate 
to the Earth's Mantle?" was published in PRIRODA, 
No 11, 1974, 


A truly surprising paradox inthe modern scientific and technical revolution 

is the fact that together with the astonishing flights of space vehicles around 
the earth, to the moon, Venus, Mars and Jupiter, and finally, still farther, 
beyond the limits of the solar system, the deep layers of our own home in space 
still remain terra incognita in the full sense of the word. 


Due to data from reference prospecting boreholes geologists have succeeded in 
making a relatively good study of the surface layer of the earth to a depth of 
6-9 km. But these depths do not exceed the limits of the earth's upper enve- 
lope -- its crust. Even under the oceans, where the earth's crust is relative- 
ly thin, it attains 8-10 km, and under the continents its thickness varies from 
25-30 to 50-100 km, depending on the nature of the relief. In order to pass 
through the entire thickness of the crust and penetrate into the mantle sev- 
eral projects have been developed, the implementation of which will be discuss- 


ed in the article. 
Two Means for Penetrating Into the Deep Layers 


In order to penetrate into the earth's deep layers both engineers and scientists 
have proposed many original technical projects which can be reduced to two major 


groups: shafts and boreholes. 


One of these projects provides for the driving of a 30-km drift whose shaft 
must consist of vertical and slant segments forming Cyclopean steps.* Such a 





: Kromi, U., PROYEKT "MOKHOL” ("Mohole” Project), Moscow, 1967. 
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shaft, whose construction in the not distant future is in principle entirely 
possible, could have a multipurpose scientific and practical objective. First 
of all, it can be used as a long-term laboratory for investigating the compo- 
sition of rocks, physical and many other parameters of the deep environment 
within the limits of the earth's crust and upper mantle. In addition, such a 
mine working could also be used in the commercial output of valuable minerals. 


However, the driving and reinforcement of such a deep shaft, and then the work 
of miners and researchers in it, would involve great difficulties. The prin- 
cipal obstacle, indeed, will be a continuous increase in temperature as the 
shaft becomes deeper. Suffice it to mention that at the limiting face level 

of a 30-km shaft the temperature should rise to approximately 900°C. In order 
to ensure the presence and work of people under such conditions it would be 
necessary to have self-contained capsules supplied with a powerful heat regul- 
ation system, equal in its complexity to the corresponding systems of space- 
ships and automatic interplanetary stations. 


Another danger both for the construction of the shaft itself and for the people 
working in it ts related to the effect of geostatic pressure, increasing direc- 
tly proportional to the depth and density of the rocks. This gigantic pressure, 
created by the weight of the superposed rocks, tends to crumple and close up 
the drift shaft, whose driving disrupts the equilibrium state of the rock mass, 
which arrived in its equilibrium state during the millions of years of its geo- 
logical history. In order to reinforce a mine working of a relatively great di- 
ameter, such as a 30-km shaft would have, there would be a need for superstrong 
and exceptionally heat-resistant materials, mass production of which is yet to 
be mastered. 


The drilling of boreholes is another method for penetrating into the deep lay- 
ers of the earth, an alternative to the driving of superdeep shafts. 


But what would a borehole driven to the earth's mantle be like? Without any 
question its prototype is the ordinary oil well. The difference is the incom- 
parably greater depth, the increased severity of conditions at the face (high- 
er temperatures of the deep layers, pore, hydrostatic and geostatic pressures), 
increased density of rocks and the appearance of other natural factors whose 
joint influence aggravates difficulties of a purely technological order asso- 
ciated with the driving of the shaft of a borehole to depths greater than 10 


Km. 


The idea of tormulating and then implementing the tirst stages in the project 
for superdeep drilling to the earth's mantle was related to a considerable de- 
gree to the vigorous development of reconnaissance work and the development of 
petroleum deposits at sea. 


Since 1925, when we began drilling of the first borehole from a wooden pile is- 
land in the Caspian Sea, in Bibi-Eybat Bay, and then in 1928-1929, when work 
began in the coastal waters near the state of California, the first sea bases 
appeared for the drilling of producing boreholes and the operation of under- 
water petroleum deposits and the sea petroleum industry of the world has under- 


gone a long path of development. Beginning with the use of coffer dams, coastal 








trestles and relatively simple (first wooden and then metal) drilling and op- 
erations bases of the island type, already from the mid-1950's sea petroleum 
workers began to make use of movable semisubmerged and self-lifting drill rigs 
and also special drilling ships. The use of this technology has afforded new 
possibilities with respect to acceleration of the rates of exploratory and 
operational drilling of oil wells in extensive, relatively shallow seas and 
oceans, which at the present time yield more than 20% of the entire world 
production of petroleum. 


It is interesting to note that all stages in the development of sea petroleum 
industry technology have been characterized by an exceptionally high rate of 
scientific and technical progress. Today exploratory and oil production work 
in the open sea is being carried out by companies in about 50 countries, using 
floating bases and specially outfitted drilling ships of more than 250 types. 


That is why, when in 1957 methods for drilling a superdeep borehole to the 
Mohorovicic discontinuity were discussed (American "Mohole" project'*), the 
scales were tipped in the direction of use of a floating drilling platform in 
the ocean, 


In the tirst stage of implementation of the "Mohole" project in March-April 
1961 American scientists were successful in drilling five structural boreholes 
to a depth of 318 m below the ocean floor where the depth of the water layer 

is 958 m in the neighborhood of a submarine canyon in the waters near San 

Diego (California). Thereafter a series of five boreholes with a depth as great 
as 183 m were drilled in the Pacific Ocean to the east of Guadeloupe Island 
where the water depth is 3,566 m. 


The drilling of all these boreholes was accomplished from aboard a specially 
re-equipped barge, the "CASS-1,"" supplied with a drill rig, a system for an- 
chorless holding of the ship at a stipulated point on the sea surface, as well 
as a complex of equipment for carrying out geophysical investigations in the 
shaft of an underwater borehole. 


Later, for drilling the main 11-12-km borehole which was to penetrate to 

the earth's mantle near Maui (Hawaiian Islands) where the ocean depth is 5,500 
m an enormous sea platform was planned. Without fearing typhoons, this semi- 
submerged platform is supplied with an automated drill rig with a great load- 
lifting capacity, screws for self-movement, and also an automated anchorless 
system for holding this drilling "cruiser" at a stipulated point on the sea 
surface which was extremely modern for the time at which it was designed. At 
the same time, hundreds of research, planning, machine-building and petroleum 


companies were developing high-performance drilling ait systems for the ef- 
fective flushing of the borehole, varieties and complexes of geophysical and 
geochemical methods for investigating the deep neering methods for accelerat- 
ing the replacement of worn-out bits and face mechanisms and also solving 
many other technical and engineering problems. 
tod 

fhe Mohorovicic discontinuity is the boundary separating the earth's crust 
from the mantle. It is characterized by a jumplike change in the velocity of 
longitudinal seismic waves caused by the sharply different physical properties 
of crustal and mantle rocks. 








However, the successfully initiated work on implementation of the American 
"Mohole” project was interrupted in 1966 as a result of cutoff of its fund- 
ing, which was evidently caused by mobilization of financial resources in 
preparation for the "Apollo" space program*, 


Superdeep Drilling Industry 


In 1961 scientists and specialists of our country validated the technical pos- 
sibility of penetrating the earth's crust by boreholes to a depth of 15-18 km. 
As the point of departure in selecting the sites for the drilling of such bore- 
holes the following principle was asserted: superdeep drilling should become a 
means for studying the most complete possible sections of the continental 
earth's crust in all its thickness in the most important and characteristic 
geological regions in the territory of our country. At the same time, pro- 
vision was made for study of such timely problems as the origin of petroleum 
and gas, the patterns of their distribution in the strata of sedimentary ba- 
Sins, and also determination of the mechanisms of genesis and accumulation of 
ore matter in the lower "near=-mantle" portions of the earth's crust, which 

has a direct relationship to the search for and predictive evaluation of min- 


eral deposits. 


Proceeding on the basis of the mentioned considerations, it was decided to in- 
vestigate the continental deep layers of the Soviet Union by five groups of 
superdeep boreholes, the sites of whose drilling were selected on the Kola 
Peninsula, in the Kura Lowland of Azerbaijan, in the Urals, in the Caspian 
Lowland, and also on one of the islands of the Kurile group, where a study 
will be made of the differentiation of deep matter, especially the structure 
of the earth's crust at the contact between the continents and ocean, the 
nature of island arcs, the mechanisms of volcanic processes and seismicity. 


At the time of discussion of this program (to all intents and purposes about 

20 years ago) neither petroleum workers nor geologists yet had technical means 
for the drilling of boreholes to a depth of 15-18 km. In 1961 the average depth 
of operational and exploratory drilling in the Soviet Union was 1,620 and 1,995 
m respectively. There were only a handful of boreholes with a depth of 4,900 

m. However, many important technical and engineering problems in superdeep 
drilling at that time did not have even a theoretical solution. 





¥ Until the late 1970's Americans invariably held the world records for the 
depth of drilling of both operational and exploratory boreholes. The last 
drilling record was established in 1974 by the "Lone Star Producing Company" 
in the neighborhood of the most down-dropped part of the Anadarko (Oklahoma) 
sedimentary gas-bearing basin when the drilling of the Bert Rogers exploratory 
borehole was suspended at a depth of 9,583 m. 








fhe importance of the program for superdeep drilling was not limited ex- 
clusively to the fact that it was directed to solution of highly important 
scientific problems. It also had an enormous stimulating influence because 
it required the mobilization of the intellectual and material resources of 
many scientific research institutes, planning-design organizations and 
machine building plants for the very rapid creation of new generations of 
drilling equipment and industrial-geophysical apparatus in order to prepare 
gradually the necessary technology and specialists, to accumulate basic ex- 
perience for implementation of the scientific-technical tasks of superdeep 
drilling. 


For this reason a strategy was developed for the step-by-step increase in the 
depth of borehole drilling. In the first stage, for the drilling of several 
boreholes to a depth of 7 km, plans called for the use of then-existing stan- 
dard drill rigs. Thereafter provision was made for the possibility of a fur- 
ther deepening of the shafts of 7-km boreholes to the intermediate depth of 
10-12 km and then to the limiting depth of 15-18 km on the basis of newly 


reated drilling equipment. 
Test of Strength on Baltic Shield 


The strategy of time correlation of the relatively easy first stage of drill- 
ing of boreholes to the 7-km level and the intensive development and construc=- 
tion of more powerful equipment, control-measurement instrumentation and drill- 
ing structures, as well as investigation of the subsequent lower intervals of 
boreholes, already completely justified itself during the first phase of the 
program for superdeep continental drilling on the Kola Peninsula. There the 
drilling of a 15=-km borehole was begun on 25 May 1970. It was positioned at 

a distance of 8 km from Zapolyarnyy for the purpose of a many-sided investi- 
zation of the deep layers of the Baltic crystalline shield, which is a major 
structural uplift of the East European Platform and one of the most ancient 
formations of the earth's crust. 


In addition to aspects of a purely geological nature, the Baltic shield, in- 
luding the territory of the Scandinavian and Kola Peninsulas, Karelia, part 


* tak 


‘ningradskaya Oblast, the Baltic republics and the waters of the Baltic 


Sea, is also interesting because the earth's crust in this extensive region 
is gradually being uplifted, tending to a position of isostasy, that is, to 
such a state in which its weight is compensated by the Archimedes force acting 
from the direction of the denser subcrustal matter -=- the substrate. A disrup- 
tion of this equilibrium occurred at the time of the last glaciation, when un- 


er tne welgzgnt 
verloaded barge, subsided into the stony-viscous gulf of the mantle. Becom- 
ing free of the load as a result of melting of the ice, the Baltic shield be- 
gan to rise rapidly (in the geological sense), tending to occupy an equil- 
ibrium position. The maximum rate of its rising in the northern part of the 
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he ice the northern part oft the European continent, iike an 


region is about | cm per year. At first glance it may appear that such a rate 
is small and cannot be noticed. Rowever, the rising of the ancient shield 
nevertheless lets itself be known. For example, one of its consequences was an 
earthquake which occurred on 25 October 1976 in the neighborhood of the Gulf 


f Finland. The epicenter of this earthquake, registered in the immediate 

























































































Diagram of drill rig and tool for 
drilling of deep boreholes. The drill 
rig is a complex consisting of surface 
equipment, including a tower [1], 

winch [2], rotor [3] with drive motor 
[4], drilling pump [5], and also mech- 
anisms tor preparing and purifying 
drill mud. The drilling is accomplish- 
ed by a bit which tis forced against 

the face [6]. It is held on the lower 
end of a column of drilling pipes [7] 
which can be rotated by means of a 
drive pipe [8] imparted a torque by 

the rotor. In another variant, when 

the bit is rotated by a face motor ({9], 
as in the case of the boreholes on the 
Kola Peninsula and at Saatly, a bit is 
attached on the end of the shaft of 
this motor, which makes it possible to 
drill a borehole without rotating the 
multikilometer drilling column. The 
rock pulverized by the bit is eliminat- 
ed from the face and is carried from 
the borehole by a flow of mud ascend- 
ing between the drilling column and the 
borehole walls. The mud is fed to the 
face motor and bit through a hose and 

a column of drilling pipes. Since the 
drilling of the Kola borehole is accom- 
plished with the continuous removal of 
rock samples, among the arsenal of 
drilling tools used there an important 
place is occupied by cone bits (see in- 
set). The drilling head [10] of the 
cone bit destroys the rock along the 
periphery of the face, leaving an un- 
disturbed core at the center [11]. With 
increasing depth of the borehole the 


core enters into a column capsule con- 
sisting of a housing [12] and a column 


‘ 4 
pipe [13] with a length of 8-10 m that 
preserves the core at the time of 
ing and during raising to the surface. 
In the lower part of the column pipe 
there are core detachers and core hold- 
ers. and in the upper part a valve which 
lets through the fluid forced out by the 
core. 





vicinity of the northwestern shores of Estonia, was associated precisely with 
that part of the Baltic area, where, according to data from geophysical in- 
vestigations, the most intensive (for this region) uplifting of the shore is 
oceurring, attaining about 3 mm per year. 


fhe far greater rate of uplifting of the Baltic shield in the neighborhood of 
the Kola Peninsula {ts evidently attributable to the fact that there, in the 
north, the thick glacier cover melted much later than the relatively thin lay- 
er of ice over the area of the Baltic Sea and in the Baltic regions, which 
altowether caused the later, and therefore presently observed intensive 
restoration of the equilibrium state of the northern edge of this extensive 
reyion. 


The enterprising investigation of the Baltic shield by superdeep drilling 

is affording a unique possibility for revealing and comprehending the true 
mechanism of the energetics and dynamics of these vertical movements, and 
also for evaluating thetr influence on the tectonics of this shield and sim- 
ilar gigantic formations of the earth's crust. 


Superdeep drilling of the Baltic shield for the most part is directed to ob- 
taining a continuous core column and geophysical material for clarification 
of the geological nature of seismic discontinuities and the reasons for the 
stratification of the earth's crust with respect to physical parameters, and 
also for explaining the mechanism of formation and development of the contin- 
ents, the genesis of granites, the influence of the "basalt" layer on the 
formation of ore-bearing solutions and the formation of mineral deposits. 


In the first stage the drilling of the borehole shaft was accomplished by means 
ff the standard "Uralmash-4E" drill rig so familiar to petroleum workers. The 
initial interval of the borehole shaft was drilled using a 4-stage multicone 
bit with a diameter of 920mm, cased in a 720=-mm conductor, to the 40-m level. 
While drilling the initial shaft with bits having a diameter of 214 mm to the 
level 5,300 m, the drillers were forced to take measures for eliminating the 
danger of collapse of the upper part of the borehole, arising as a result of 
wearing of its walls during countless lowerings and raisings of the drill tool. 
The upper part of the preliminary shaft below the conductor as far as the 2,000 

level broadened from 214 to 394 mm and was reinforced by a 325-mm cased col- 
imn, cementing it to the mouth itself. 


In order to safeguard this \lumn against the inevitable rubbing through and 
snapping off a so-called removable safety column with a diameter of 245 mm 
was lowered within it. Thereafter the drilling of the borehole was continued 
with core drill bits with a diameter of 214 mn. 


An important intermediate level was reached in April 1975 at 7,263 m, at which 


the drilling of the borehole was temporarily stopped for replacins le sure 
face equipment which had exhausted its Li 
s+ rhy iS OOO) si was nstructeé er the mouth tf the tem- 
“ ; z . : ,. 
sorarily closed borehole in order to drill the next deep interval (7,263-15 000 


m). In the very name of the rig the letters designate the limiting depth for 








drilling of the borehole. The configuration and size of this complex of drill- 
ing equipment, the world's largest, put together in a polar variant, do not 
fie in with traditional! ideas concerning a drili rig. This, to be more exact, 
is a complex mining plant over which towers the massive prism of a drill rig 
with the height of a 24-story building. The apparatus, with a load-litting 
capacity of 400 tons, ts eupplied with the country’s largest drilling mach- 
ines, mechanisms and power plants, whose electric power is entirely adequate 
for illuminatine a city the size of an average rayon capital. In order to op= 
Lé | t, this in 


timize drilling processes and ensure stability of the boreho hart 
essence being a mine working of great extent, use is made of the latest elec- 
tronic computer technology. It should be noted that in the construction of the 
unique complex of the Kola borehole it was possible to attain total insulation 


» tower, machine hall, all the working zones, sci- 
ie continuous drilling 


of the internal rooms ; Ore [ 
entific laboratories, workshops and services énsuring tt} 
Ol i borehol: , against the arctic cold. 


After installation of the new drill rig the drillers reactivated the borehole. 
(he open shaft with a diameter of 214 mm and an extent of 5,263 m, unreinforc- 
ed by casings, excellently withstood the test of time over the course of 1 1/2 
years. Exercising the maximum care possible, the drilling masters lowered the 

7-km tool to the tace and in October 1976 proceeded to the second stage in the 
drilline, which as before is carried out with continuous removal of the core. 

The smal! re raised to the surface is sawed along the axis. One half is sent 
for official storag: . whereas the second is divided into parts and is sent to 

the laboratories of scientific research institutes for different investiga- 


t ions, 


In November 1981 the face of the Kola borehole passed the ll=-km level and con- 
tinues to penetrate deeper and deeper into the Baltic crystalline shield, 
which beginning from the surface and almost to a depth ot 7kmis represented 


vy Proterozoic rocks with an age greater than 2 billion years, and in the low- 
er part by still more ancient Archean rocks with an age greater than 3 billion 


years. 


\t the present time the intermediate objective in drilling of the Kola bore- 


hole is a depth of 13 km, after which the last "storming" of the crystalline 
rock ma to the planned level of 15 km will be undertaken. 

Fatllure iypotheses. Checking of Computations 

ven now it in be stated that in the course of d*illinge of the Kola borehole 
» solution has been obtained for many closely related organizational, sci- 
entific and technical problems which arose in the first stage of implementa- 
tion of th iperdeep drilling program. In particular, as a result oi inten- 
sive scientit i ind wineeringe research it was possible t ‘rganize the pro- 
luction ‘fective designs of rock-destroving ri ls, w= i hve 
jrauli tors, a unique set of drilling machines and deep measurement 
ipparatus. As a result, in the Soviet Union there has been consolidation of 
expertence i reating high-performance apparatus tor penetration into the 


ria r trie irti MS rust which ias Mn equal in the world. 





In the process of drilling of the ll-km shaft (only the upper 2-km interval 
was strengthened by casings) provision was made for continuous taking of 

the core and a complex of electrometric measurements is regularly carried out 
for ensuring the possibility of active regulation of the perpendicularity of 
the borehole shaft and many-sided investigation of the deep medium both with- 
in the borehole and outside it. 


As a result of the successful drilling of the Kola borehole since June 1979 
(when the last American record, equal to 9,583 m, was passed) the Soviet Union 
has become the leader in superdeep drilling. The fundamentally new primary in- 
formation has enriched both the earth sciences and many applied fields having 
direct importance for the national economy. 


The scientific results of drilling have already been reported to the readers 
of PRIRODA (Nature)*. 


A fact of ftundamental importance is that at a depth of about 7 km there is no 
"basalt" layer in this place. Instead of the anticipated sharp jump in the 
velocities of seismic waves at the postulated Conrad discontinuity it was found 
that there is a relatively smooth increase in this index from 6.1 km/sec at a 
lepth of about 7,000 m to 6,500-6,600 km/sec at 10,000 m. 


Among the discoveries is the detected invariability of slope of layers of an- 
cient rocks at an angle of 45 to 60° in all sections of the borehole -- from 
the surface to a depth of 11 km. This contradicted data from earlier made deep 
seismic invescigations, according to which the slope of the layers should be 
gradually flattened out to a horizontal bedding as depth increases, beginning 


; 


with 4+ km. 


As is wel! known, among the geological-technical advantages determining the 
site of a superdeep borehole on the Kola Peninsula, scientists and planners 
included the relatively low geothermal gradient -- in the range 1°C/100 m, 
characteristic for geological structures of the Baltic shield type. This made 
it possible to compute that at the limiting 15-km borehole level the maximum 
depth of the deep medium does not exceed 159°C. It is entirely understandable 
that such a "soft" temperature prediction completely suited both drillers and 
zeophysicists. Indeed, 150°C enters into the range of face temperatures at 
which drilling and electrometric investigations of petroleum and gas boreholes 


have already been well mastered. 


However, in actuality it was found that such a desirable low geothermal gradi- 
is characte nly for the upper 3-km interval of the deep layers of 
the Baltic shield. Then the temperature of the rock mass increases almost twice 
rapidivy as surmised. In particular, at the levels 7, 8, 10 and 11 km the 
temperature of the deep medium was equal to 120, 130, 180 and 200°C respective- 
ly. The increase in the intensity of the heat field in the lower 3-km interval 

by 70°C evidently was caused by a powerful heat flow from the mantle. 
* " 


Belousov, V. V., "Program for Study of Deep Lavers in the Soviet Union, 
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40 km in the neighborhood of the Baltic crystalline shield 


’, Which once again corresponds to a mean geothermal gra- 


such considerable discrepancy between the predicted and 


perature increase in the Kola borehole is making scientists 
ip to inevitability and in the future they must develop 


ms and technological procedures for overcoming such sig- 
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problems in superdeep driiling as the considerable decrease 
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the walls of the borehole shaft, an increase in the cor- 
the deep medium and the temperature phase decomposition 


of borehole muds with 4 water base. In addition, at a temperature greater than 
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be any aqueous solutions and exchange gas processes. In 
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it a depth greater than 4.5 km there were found to be 


slocations along which there is continuous circulation 


solutions containing bromine, iodine, some heavy metals, 


ubstances, and also gases -- hydrogen, helium, nitrogen 


gases, released from the rock strata penetrated by the bore- 
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Long before the appearance of the mentioned organisms on the planet a hydro- 
sphere was formed and sediments were deposited in the ocean. In the samples 
raised from the 2-billion-year depth there was fine-grained sand and pebbles 
which had been rounded itn the surf of ancient seas. Intensive investigations 
of the fossilized microorganisms extracted from the borehole laid the basis 
for a new direction in science which might be called superdeep paleontology. 


From the point of view of the future development of the theory and practice 
of search for and development of deep ore deposits, a major event was the 
discovery of a high iron and mica content of the rocks raised from a depth of 
more than 9,500 m. 


Thus, the Kola superdeep borehole has already given geology abundant factual 
material whose permanent value will more than pay for the outlays invested in 
this grandiose enterprise. 


iaving as of 4 April 1982 a face of 11,083 m, this borehole has penetrated 
into the earth's deep layers farther than all mines and has even exceeded the 
presently known maximum subsidence of the bottom -- a depth of 11,022 m. 


[t should be noted that in the region of the Baltic crystalline shield, where 
the Kola borehole is situated, the thickness of the earth's crust is about 40 
km. The planned goal for this borehole, the 15-km level, should be regarded 
is a general rehearsal for a future, still more daring project providing for 
the penetration of the entire thickness of the crust and penetration into the 
earth's upper mantle. 


Saatlyv Variant 


Within the framework of the program for superdeep drilling already adopted in 
the early 1960's, at the present time work is proceeding on the drilling of a 
superdeep borehole in the Muganskaya Steppe, near the small Azerbaijan city 
Saatly. The site of drilling of this borehole corresponds to the "epicenter' 

the Kura depression, where, according to data from earlier gravimagnetic 
ind then also other geophysical investigations, the characteristic "granite" 
ind “basalt” layers of the earth's crust (and accordingly, the Mohorovicic dis- 

ymtinuity) are locally uplifted to a minimum depth. 


In the drilling of the borehole at Saatly use is made of the same complex of 


drilling equipment, the "Uralmash BU-15 000," as on the Kola Peninsula, but 
mstructed in a subtropical variant. Next to the 68=m tower prism is a build- 
ing of the factory type which holds complex power equipment, as well as unique 


irilling machines and mechanisms. Near the drill rig is a well-equipped repair 
ind mechanical workshop, a laboratory for the primary processing and investig- 
ition of rock samples, core storage facilities, and finally, a central control 
panel from which the drilling processes are controlled and monitored. 


The drilling of the Saatly borehole was begun on 9 June 1977. In order to en- 
sure the verticality of the most important initial interval of the borehol« 
shaft it was drilled using the jet-turbine drilling method developed by Soviet 


this purpose use was made of coupled jet turbodrills previously 
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shaft of great length characteristic for the Saatly borehole, ensures reliable 
controllability of drilling processes and the safety of expeditionary personnel 
in the course of further work. 


The level 7,500 m, marking the end of the first stage in drilling of the bore- 
hole, was attained in early September 1981 -- 185 days before the deadline. 


In comparing the technical-economic results of drilling of the Kola and Saatly 
boreholes at the time of attaining half the planned depth, 7,500 m, it is in- 
teresting to note that at Saatly the indicated level was attained approximately 
3 years more rapidly and with far lesser capital expenditures. This was a direct 
result of the creative exchange of experience between Azerbaijan drillers and 


their transpolar co] leagues. 


By 20 September 1982 the Saatly borehole had attained a depth of 8,190 m. After 
penetration through the stratum of Mesozoic rocks the borehole will enter into 


the Paleozoic basement. 


Due to the use of high-performance and stable bits, developed at the Kiev Inst- 
itute of Superhard Materials, a relatively high rate of drilling of the Saatly 
borehole has been attained. Giving due importance to this index, the drillers 
feel that for superdeep holes the most important requirement is the completeness 
of removal of core material and the accuracy in alinement of the shaft as it 
penetrates into the deep layers of the rock mass. At Saatly centering and stabil- 
izing apparatuses installed in the lower part of the drilling column are effec- 
tively used for this purpose. In these ways it is possible to keep the deviation 
of the borehole shaft from the vertical within the limits of the established 


norm. 


The success of Saatly drillers was facilitated by the use of lightened Duralumin 
pipes, reducer-type turbodrills, automated systems for carrying out lowering- 
raising operations, for preparing, cleaning and processing mud, and also the 
method for clearing the borehole shaft from particles of drilled-out rock devel- 
oped by Azerbaijan engineers. 


In the drilling of the Saatly borehole much factual material has already been 
obtained concerning the structure of the young sedimentary complex of the Kura 
depression. Rock samples extracted from different depths are investigated in 
30 scientific laboratories of the country, including at the Moscow Institute 


of Mineralogy, Geochemistry and Crystallochemistry of Rare Elements, USSR Min- 
istry of Geology. The results of these investigations have helped in introduc- 
ing significant corrections to our ideas concerning the structure of the deep 
layers, the properties of rocks and the characteristics of the deep medium in 


the Kura depression. In particular, the temperature at a depth of 7,500 m was 
133°C, that is, 17° lower than that computed earlier on the basis of a study 

or the intensity of the heat field in a satellite borehole with a depth of 

6,270 m which was drilled 100 m from the mouth of the Saatly superdeep borehole. 


Another fact of fundamental importance is that the thicknesses of strata of 
some types of sedimentary rocks were considerably less in comparison with those 
computed on the basis of geophysical investigations. 











The considerable noncoincidence of measured and computed thicknesses discover- 
ed in the Kola and Saatly boreholes raises the problem of the need tor a more 
rigorous evaluation of the results of geophysical investigations in the study 
of stratification processes in the earth's deep layers. 


Upon attaining a depth of 15 km the Saatly borehole will afford direct approach- 


es to an unambiguous solution of problems involved in determining the presence 
of petroleum and gas and ores in the lower part of the sedimentary-volcanic 
omplex and the crystalline part of the section, which is of both scientific 
and practical, industrial~economic importance. !n particular, the results of 
these investigations can be used in predicting the presence of ores in some 
sectors of the Caucasus Mountains similar to one another in structure. 


The capability of Soviet industry to create a reliable technical, material and 
personnel support for the drilling of boreholes with a depth of 10 km or more, 
convincingly demonstrated on the Kola Peninsula and at Saatly, has made it pos- 
sible to develop a long-range program for the drilling of about 20 boreholes 
with a depth of 7-12 km in the most interesting (from the point of view of the 
inticipated sectentific and practical results) regions of the territory of the 
Soviet Union. 


Future superdeep boreholes can be classified into two groups. The first includes 


boreholes intended for study of the deep structure of regions hypothetically 
rich in ore minerais. Among these are the Krivoy Rog borehole in the Ukraine, 
the Tagil borehole in the Urals, the Noril'’sk borehole in the northern part of 
Krasnoyarskiy Kray and the Muruntau borehole in Uzbekistan. 


The second group includes boreholes intended for investigating the presence 
petroleum and gas in deep sedimentary layers. These include the East Poltava 
borehole in the Ukraine, the Kochmes borehole in the Pechora Lowland, the Afan- 
as'yevsko-Tritsk borehole in Krasnodarskiy Kray, Tyumen’ borehole in Western 


Siberia a Kenkiyanskaya borehole in the Caspian Lowland. 
COPYRIGHT: Izdatel'stvo "Nauka" "Priroda", 1983 











TYUMEN SUPERDEEP BOREHOLE 
Moscow IZVESTIYA in Russian 23 Feb 83 p 2 


‘Article by Yu. Perepletkin, in-house correspondent of IZVESTIYA:"Tyumen 
Superdeep Borehole" | 


(Text | The superdeep borehole which will clarify the outlook for oil and gas 
content of the beds formed 200 million years ago in the Prejurassic age will 
penetrate 8,000 meters into the depths of West Siberia. The site for the 
important experiment has been defined: in the Purovskiy region near the 


Urengoy gas-condensate field. 


The [Tyumen superdeep borehole not only will help to pinpoint the potential 
hydrocarbon resources in the region, but will also clarify the reasons for 
magnetic and gravitational anomalies, will answer many questions for geologists 
associated with the origin and formation of the West Siberian platform. 


Drilling has to be done here under conditions of so called stressed state of 
the earth's crust. The specialists will drill using the "Uralmash-15,000" 
unit which demonstrated its advantages at the Kola borehole. 
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WORK CONTINUES AT KOLA SUPER-DEEP BOREHOLE 
Moscow IZVESTIYA in Russian 16 Feb 83 p 3 
[Article by A. Viktorov: "Deepest in the Sea"] 


Text] On the Kola Peninsula and in Azerbaijan, the 
expedition of Soviet geologists is drilling deep into 

the earth's crust. It helps to get to know the distant 
past of the planet, to clarify the laws governing distri- 
bution of minerals at different depths, and to establish 
temperature and other conditions of their formation. 


The collective of the Kola expedition has already reached a depth of over 11,500 
meters. This is the highest in the world. 


The senior lentific colleague of the All-Union Geological Institute, Doctor of 
geological-mineralogica! sciences E. Nalivkina discussed the course of work and 
its scientific-practical importance with the IZVESTIYA correspondent. 


Scientists and specialists of many scientific research institutions of the 
country are participating in this work. This is not surprising. It is Known 
that the Kola Peninsula 1S exceptionally rich in minerals, including apatites, 
ceramic raw material, mica and many other fields. 


Until recently science only had indirect data about the deep structure of the 
earth's crust and the processes occurring in it. Now for the first time direct 
accurate information about their features has been obtained. The core samples 
which have been lifted up relate the geological structure of the eartn's crust, 
tre physical-chemical, temperature and other feature. of rocks at great depths 
and the laws governing their formation. 

Ail of this marks the beginning of a new f the earth's crust and 


ra in studies 
} ~ 
l l 


nr F “+ 
ina \ j 


er 
levelopment of its depths. Work on deep dri! 


me 
IV SO 

a ? 

2. L805/9< 





‘ , t; arn? hase ata ‘WTOCMT( ‘ TT\ IT AND “re f\ *ITMDLDACT 7 hae ODOT Tarr ‘TAT. 
5 i ,id ‘ Windle ‘ ae Pe Ad AC V Y REGIME r QUNT A ot PA.ta ROI WL) WA" Wat 


M n 1YA AKADEMII NAUK SSSR: FIZIKA ZEMLI in Russian No 3, Mar 83 
manuscript received 19 May 81) pp 96-192 


NGELOV, Ye. S., Odessa State University imeni I. I. Mechnikov 


Abstract] A comparison of seismological, hydrological and hydrogeological 
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ire serious difficulties in the a posteriori evaluation of reliability of 
magnetostratigraphic datings. The relationship of the ages and amplitudes 
f identified anomalies requires reexamination. Figures 5; references 52: 
A L Ful , nee Lern. 
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flow of a stratified fluid. The secondary regimes arising wita a loss o! 
stability of the stationary spatially periodic flow of strat.fied fluid 
(with an internal gravitational wave with a vertical wave number much ereater 
han the horizontal wave number) are investigated. The amplitudes of the 
main flow and the perturbations in the secondary stable regime are computed 
on the assumption of a low value of both viscosity and thermal conductivity. 
The values obtained by the author are close to the observed amplitudes of 
internal eravitational waves in the altitude range $0-120 mm, the meteor zone 


of the atmosphere. Figures 2; references: 6 Russian. 
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EXPERIMENTAL STUDIES OF MICROSCALE TURBULENCE AND TURBULENT EXCHANGE IN 
MIDDLE LATITUDE CYCLONES AND ANTICYCLONES 


Moscow IZVESTIYA AKADEMII NAUK SSSR: FIZIKA ATMOSFERY I OKEANA in Russian 
Vol 19, No 2, Feb 83 (manuscript received 27 Jan 82) pp 135-146 


PINUS, “. 2., Central Aerological Observatory 


Abstract) During 1977-1980 specialists of the Central Aerological Observa- 
tory carried out in-flight investigations of turbulence in the entire thick- 
ness of the troposphere in three experiments in an IL-18 flying laboratory 
with instrumentation for measuring the mean values of wind velocity and 
temperature and also the fluctuating values of temperature, horizontal and 


. 
— 


vertical components of the wind velocity vector. The fiights were made <n 
different regions and at different times in the year. It was found that 
turbulence even in 4 relatively small polygon (100 x 100 km) is localized in 
the form of turbulent spots intermittent with undisturbed zones. A total of 
about 300 zones were intersected during the flight experiments. in virtually 
all cases *hese zones had rather sharp jateral boundaries. Data from 
synchronous measurements of the vertical w' and horizontal v' wind velocity 
pulsations and temperature pulsations T’ were subjected to correlation and 
spectral analyses. The correlation functions, pulsation spectra, cross- 
correlation functions and cospectra were compu‘ed for each disturbed zone. A 
total of 1,200 different spectra were analyzed. It was possible to construct 
vertical profiles of the rate of dissipation of turbulent energy into heat, 
the rate of dissipalion of temperature fluctuat.ons and the structural char- 
acteristics of the field of fluctuating temperature, turbulent fluxes of ‘eat 
and momentum. Other important characteristics were also registered and 
analyzed. The vertical and horizontal fluxes of heat in cyclones, espec:aliy 
in the lower half of the troposphere, are considerably sreater than in enti-g 
*yclones. The horizontal heat fluxes in cyclones are several times greater 
than the vertical fluxes, in the lower half of the troposphere by a “actor of 
3-4, and in its upper part by a factor of 6-10. In anticyclones this ratio 
is in the range 1-1.6. Figures 4, tables 6; references 12: 11 Pussian, 





UDC 551.501.721:551.521.3 
METHODS FOR PASSIVE SOUNDING OF ATMOSPHERIC TRANSPARENCY IN SURFACE LAYER 


Moscow IZVESTIYA AKADEMII NAUK SSSR: FIZIKA ATMOSFERY I OKEANA in Russian 
Vol 19, No 2, Feb 83 (manuscript received 18 Jun 81, after revision 31 May 82) 


pp 147-155 


KABANOV, M. V. and SAKERIN, S. M., Institute of Atmospheric Optics, Siberian 
Department, USSR Academy of Sciences 


[Abstract] The article gives an analysis of passive methods for sounding 
atmospheric transparency on horizontal paths in the surface layer in the 
example of marine measurements (from shore or from aboard a ship). The iif- 
ferential angular method involves use of an approximate expression for “he 
distance to the sighted sea sector and the assumption of orthotropicit; of 
the sea surface. The differential method is applicable if the position of 
the horizon is governed by a,,\preciable atmospheric turbidity. In the case 
of high transparencies the method is in principle inapplicable because the 
position of the horizon and the brightness drop are governed only by the 
geometry of the experiment and refraction. The method is applicable for low 
transparencies but has an error up to 30-40%. The integral and logarithmic 
angular methods are based on measurement of sea brightness with different 
angles to the horizon. The only assumption is an orthotropicity of the sea 
surface in the range of several tens of minutes of angle. In the logarith- 
mic angular method the observed sea brightness is measured with two sighting 
angles. The integral angular method involves measurement of sky brightness 
over the horizon, sea brightness with some angle below the horizon and the 
mean brightness in the angle between the direction to the horizon and a 
stipulated direction. The logarithmic and integral altitude methods are free 
of the assumption of isotropicity because they are based on measurement of 
sea brightness with one sighting angle from two altitudes. The logarithmic 
altitude method is the more complex of the two but is more precise. The 
article gives the results of tests of these methods. It was found that pas- 
sive methods are applicable for determining the energy attenuation of optical 
radiation in the atmospheric surface layer. These methods make possible rou- 
tine sounding of atmospheric transparency in a broad spectral ranze and in 
different azimuthal directions. Figures 4; references 16: 15 Russian, 

1 Western. 

[115-5303] 
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UDC 551.521.3 


SPECTROSCOPIC MEASUREMENTS OF ‘ADDITIONAL ABSORBING MASS' IN CONTINUOUS AND 
BROKEN CLOUDS 


Moscow IZVESTIYA AKADEMII NAUK SSSR: FIZIKA ATMOSFERY I OKEANA in Russian 
Vol 19, No 2, Feb 83 (manuscript received 23 Nov 81); after revision 28 Jan 82) 


pp 156-162 


GRECHKO, Ye. I. and DIANOV-KLOKOV, V. I., Institute of Atmospheric Physics, 
USSR Academy of Sciences 


[Abstract] The fact of an influence of multiple scattering processes on the 
distribution of the radiant energy absorbed within the cloudy atmosphere-ocean 
System has now been established. The mechanism of this phenomenon is related 
to lengthening of the paths of photons due to multiple scattering in clouds, 
resulting in the additional absorption of radiation by atmospheric sases--the 
appearance of an additional absorbing mass Am. A study of this effect has 
been made in both continuous and broken clouds. Study of the effects of 
lengthening of the path of photons in a broken cloud cover is only beginning. 
The article describes investigations made on the 29th voyage of the "Professor 
Zubov,” mostly in the Antarctic region. Since the measurements were over the 
ocean, whose albedo in the used spectral region can be consicered equal to 
zero, it was possible to study effects attributable only tc cloud cover. All 
investigations in broken clouds, in contrast to continuous cloud cover, were 
made in the equatorial zone of the southern hemisphere. The method for measur- 
ing the additional absorbing mass 4m was the same as given by Ye. I. Grechko, 
et al. in IZV. AN SSSR: FAO, Vol 11, No 2, pp 125-138, 1975. In the Antarctic 
region 43 investigations of continuous clouds gave dm values stably grouped 
around Si = 1.0 with a dispersion o(4m)#0.45. The evaluations indicated that 
the fraction of radiation in the interval 1-3.5 um absorbed by the cloudy 
atmosphere can increase by 30-40% in comparison with that computed without 
allowance for multiple scattering. The measurements made for broken clouds in 
the equatorial zone revealed a nonlinear dependence between Am and the tenths 
of cloud cover. Figures 3, tables 1; references: 3 Russian. 


[115-5303] 


UDC 551.513 
SOME ATMOSPHERIC CIRCULATION PERIODICITIES 


Moscow VESTNIK MOSKOVSKOGO UNIVERSITETA, SERIYA 3: FIZIKA, ASTRONOMIYA Vol 2h, 
No 1, Jan-Feb 83 (manuscript received 15 Dec 81) pp 57-62 


KHRGIAN, A. Kh. and ASTAKHOVA, Ye. D., Department of Atmospheric Physics, 
Moscow State University 


[Abstract] The authors made a quantitative analysis of atmospheric circulation 
separately for different sectors of the earth. This study, made for different 
altitudes is important for understanding the effect of solar activity on air 
masses and comprehending the relationship between the upper and lower atmos- 
phere. In the quantitative description of circulation use was made of the Kats 
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zonal an and meridional on circulation indices determined for different 


sectors of the earth for the period March 1977 through December 1979. ‘Two 
major lonritude sectors were considered (Atlantic-European and American). 

Only the latitude zone 50-70°N was considered. The analysis took in the 
middle stratosphere and the troposphere. A special method was employed in the 
statistical processing. Periods of 10 to 35 days were investigate... Several 
periods were discovered and various hypotheses explaining these phenomena are 
examined. It was found that at thel10- and 30-mbar levels there are 27-day 
variations of zonal circulation whose amplitudes exceed the limits of random 
errors and a period of 25 days also appears. I, variations occur in anti- 


phase in the two circulation sectors. At a lower level (500 mbar) the 27-day 
periodicity disappears in the American sector and weakens considerably in the 
Atlantic-European sector; the 25-day periods persist in both sectors and their 
phase becomes identical in both sectors. In meridional circulation there is 
no 27-day period and the 25-day variation of the I index exists only in the 
American sector. It is shown that a number of the" “Snserved periodicities 

are attributable to the superposing of variations. It is concluded that for 
any final conclusion concerning the nature of the factors determining atmos- 
pheric circulation there is a need for a more precise determination of its 
characteristic periods. This requires an analysis of the Kats indices on the 
basis of the greatest volume of statistical data possible and application of 
spectral analysis methods. Figures 3, tables 2; references 18: 12 Russian, 
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